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The Heart of 
Your Home Receiving Set 


AMPLIFIES AS 
IT DETECTS 


—enjoy clear reception by 
using Cunningham Tubes 


Cunningham Detector Tube, type C-300, insures clearest recep- 
tion for all radio messages, concerts, press and weather reports. 


‘The rigid specifications to which these tubes are built in the 
General Electric Laboratories determine their uniform opera- 


TYPE C-200 i 
iret tion and: perfect clearness. 


DERECTOS Cunningham Amplifying Tube, type C-301, is conceded to be 
$500 the most-efficient amplifier ever produced. For complex.and 
multi-stage circuits, freedom from 
TYPE C-301 tortion and absence of all tube noises a 
ries iieiee ‘well as for the operation of loud speaking 
telephones and devices requiring consider- 
able power, this tube has no equal. 
If your dealer cannot supply you, write us 
direct for the name of a Radio Dealer 
who can. 
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fascination? Do you want to start right out making more money thai 
ever dreamed possible? We have done exactly this for thousands of men. 


is the book which gave them their start. Read how it is now offered to you-FREE! 


An 
worked all his life in 
¥ pay suddenly 
surprises his friends by moving into a 
better neighborhood, taking a big 
buying a carand blossoming 
influential 
izen in his new community. How 
did he do it? What is the secret that 
he used? Simple enough. He knew 
that the biggest money in business is 
in Selling, and though he felt that he 
couldn't ‘sell a thing, he suddenly 
learned the secrets that make Master 
Salesmen and then began to make big 
money 
Ifonly one man had found inspiration 
enough in this remarkable book 
jump to a sudden brilliant success in 
the Selling fieli—into a job paying 
him many times his former salary— 
then you might call it luck. But 
thousands have dor 


Your One Chance to Make 
the Biggest Money of 
Your Life 
Not one of the men whose names 


appear below had ever sold a. thing 
before—not a dime’s worth. If you 


Read 


Charles Berry of Winterset, tera, stepped 
Sram B18 otek as a clerk toa postion 
Imakistg him $7,000 the very fst mom 
Pe Ouerstect of Dennison, Tenas read Wits 
masing-book, loft Job om the” Capiol 
Police "Force ata ialary of less ton 
$1,000 @."year" and_in sie weeks earned 
$1500, “F. Wywn. Perdana, Ore, ox tx 
Service man, earned $354.07 iw okt werk 
Geo. W. Kearns of Oblahoma City found i 
thie book'« way t0 


Vjobom the railrad 10 
far 81032 in thirty days 


Has Shown Thousands The way 
To Amazing Salary Increases. 


D% you want to leave the rut of routine work for a position that will grow daily in its 


They were frankly skep- 
every one of these me 
through reading this book, discovered 
the fallacy of this vicious old idea 
that Salesmen are “born.” They 
Jearned that Master Salesmen are 
made! And in this book they found 
an amazingly easy way to jump sw 
denly from low pay to extraordinary 
arnings. 


Simple as A BC 


Sounds remarkable doesn’t it 


tical. Yet 


Yet there 


to get the 


Exrtain ways to stimulate keen. interest 


Certain ways to overcome objections, batter 


down prejudices, outwit competition and 
make the pros 
It you w e principles there ix 


awaiting Success and. more 
money than you ever dreamed. of ear 
This ‘book, * Modern 
caactly bow the National Salesmen’s Train 
ing Atsociation will make you a Master 
Salesman 
As soon as yOu 2 
sopiogrend Se 
ines Training Aseciation’ wil help you 
select and secure a selling position as ty or 
traveling. salesman, “Thousands of the 
Wiggest, most reputable slling organizations 
> turn to this Asoctation for ther 


vale 


Now Free to Every Man Who 
Will Act At Once 


We are not making any extravagant cli 
about what we will do for you. We 
have to. The records of the truly av 
successes for which we are responsible are = 
overwhelming a testimonial of the. fact th 
‘any man of average intelligence can be 

a Master Salesman that we are willin 
leave the decision entirely up t0 ox. 
this amazing proof and many” important 
features about ‘Sslesmanship are contained 


you 
Here 


it today.” It will show. you, how 
Youcan quickly become aM 
ier Salesman—at ‘maker 
It wil tell you about the National 
Solcsmen's ‘Training 
aque of Salesman ani 
many. thousands of men~-about 
the National Demonstratio 
tnethod. that, gives you act 
experience “while studying=a 
Sit'about, the amazing “oppo 
the 


Tunities. that await” you 

selling field 

if you do not send this coupon 
he “oppor 

c Master 


wwe will Tose 


the one big chance of your life to 
leave forever behind you the low 
pay. of routine job, Ita 

mcan the diflerence between thi 
and a sudden, brillant success at 


2 big salary.’ Ts it worth 2c to 
fadvoot? "Then. mall this cou 
pon NOW, 


NATIONAL | SALESMEN’S: 
‘TRAINING ASSOCIATION 


National Salesmen’s Training Association 
‘Dept 15K. Cas, 


EPS te age the facta Send me FREE 
your uok “Stedten’Salctmnnshty’ sad. Brog 

can" become a Sinacr emi, "Ala tcl Mew 
Yoncam help me toa pion tad ‘seat of sh 
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How to Double Your Car’s Life 


“TXVERYBODY in America wants an automobile.” 
It is less dangerous to make that generalization 
about the universal desire for a car than about 


— 


More Heat from Less Coal 


HE problem of getting enough coal for this winter is 
I vital in nearly every house in the land today. What- 
‘ever efforts are made to increase coal production this 


it seems inevitable that we shall have to get along on 
i ‘short fuel rations. Coal 
economy becomes, there- 
fore, a matter_not only of 
‘money saving, but of actual 

physical comfort. 


‘almost any other semi-luxury. With over ten million auto- fall, 
mobiles In use, there are 

till more people that want 

‘ears of thoir own. 


STONISHING price 

‘cuts in cars, this yea 
together with easy pur 
chase plans, have put it 
within the power of thou- 
sands to buy something 
that runs on wheels, But 
fear of upkeep costs deters 
them from the purchase. 
‘And to ten million Ameri- 
feans who are already auto- 
‘mobile owners the upkeep 
ia also an exasperating 
{actor of daily existence. 


HE article on page 90 


fone of the most successful 
heating engineers in the 
country, points out simple 
‘methods by which the aver~ 
age home owner can got 
more heat with less fuel. 
The resulta of important 
‘scientific research in heat- 
ing problems, that are of 
the most intense interest to 
every reader, are here pub- 
lished for the first time out~ 
side of technical circles, 


MAKING & small coat 
pile Inst longer, and 
getting more heat at leas 
cost not only this year, but 
every year henceforward, 
will be eany for almost any 
man who is willing to use a 
{few tools to make improve- 
ments in hin home. | Very 
few. medium-priced houses 
are built as they should be 
to insure really efficient 
heating. 


Is Einstein Wrong, After All? 

Making the Movies Talk e 

How to Heat Your Home with Less Coal...._30 
Singing Lamp Warns Miners of Danger...:.._ 33 


Boat Must Dodge Own Torpedoes a; 
Current Sidelights on Human Ingenuity. 37 
Machine Carves Portraits from Photographs. 38 

40 


(OW, it costs the average 
American altogether 
too much to run his ear, It 
is equally true that many 
‘a man who hesitates to buy 
because of upkeep costs 
‘would stop hesitating if he 
realized how these costs ean 
bbe halved by careful atten 
tion to the ear, backed by 
knowledge of its needs. 


HOW te get more peas 
ture out of your car at 
lesa cost is made plain in a 
remarkable series of articles 
now appearing in POPULAR 
Scteck Motuny. The 
lunseen demons of waste, 
pictured on our cover this 
month, cause the average 
‘owner ‘of a low priced 1 
‘something like $600 in need- 
less expense. Know your 
‘car, learn how to take care 
of it, and you ean save this 
wasted money. Many a 
man might. actually double 
his car's life by downing 
these waste demons. 


‘One Man Builds Church... ae 
Eddie Hubbard Makes Flying Pay... 


Using War Gas to Deodorize Cities 
Why We Grow Bald—and How Not To. 
Armstrong's “Radio Flivver” — Langmuir’s 


‘Super-Tubes—Marconi's Wireless Beam... 63 

jim N INFORMATIVE 

Bae ‘article on this. topie 

with ‘new drawings, to ap- 

ear in the Home Work: 

shop "Department next 

‘month, will be of the most 

practical assistance to every 
Householder. 


Why I Believe in Government Radio........ 65 
When Your Engine Dies 
And 84 Important News Articles 


THE HOME WORKSHOP 
Half a Hundred New Ideas for Tool 
Users, pages 73-120 


ON'T miss Jack Binns’ 

“Ten Commandments 
for Radio Users!" Begin- 
ning in the November issue, 
this feature will unques- 
tionably be voted the most 
valuable radio material we 
have yet published. In 
this new series of articles, 
America’s most popular 
writer on wireless. topics 
ives si advice for 


"itz atice by Harold F 


f this issue, 

“Tuning Up the Car,” ap- 
pearing next month, and 
his article to appear in the 
Decomber issue, telling how 
to save from 20 to 30 per 
cent in gasoline costs by 
proper carburetor adjust- 
‘ment, will be invaluable to 
the automobile owner and 
the prospective automobile 
purchaser. 


mum efficiency the most 
commonly used types of 
radio receiving apparatus. 
With his help you will get 
better results “from your 
radio set. 
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Do YOU Do Any of These 


‘The man Un thie picture ag reason, to 
toe ill'at ease: “He has attended an Io: 


‘The Book of Etiquette woul 
im how tiaterpte the word ioral 


ee 
Sree 


‘would. have 


Hie friend has just introduced him to 
the young worman. Instead of walling 
fer ter to offer her band and male the 
acknowledgment, he has extended his 


Fay 
Li 


her name in the 
hotel register, and glanced at the names 
‘hove. She see ‘other signatures, 
thas made a mistake—that she 
red incorrectly. Mistakes sich 
‘often be very embarraming 
Indeed ‘The Book of Etiquette prevents 
them at covers the ae ble 
sianette" completely: and. au 

ely 


‘She has just sl 


Without rratizing hie, mistake, the 
szan in thi pictre ae flowed the bead 
‘walter, preceding the young wom 
the efor onder of precedence, and he 
Ghcovers it to his embarrassment only 
‘etien be notices the entrance of anether 
Couple. "The Book ‘of “Euiquette. tells 
You about the mistakes that might be 
Irae, "hea ‘string ‘the theatre the 
‘street car the drawing room. And i tel 
yer bow to aveid® then huilatiog 
andere. 


Every one knows that table manners 
are am index to breeding. The man ia 
this picture haw taken oltves with a fork, 
fand ha just realized ils error, as the 
‘thers have taken them with thelr Angers 
‘Too bad he didn't reler to his Book of 
Eeiguette! tei alah tale maine 
asparagus. ieozen pudding 


The Book of Etiquette Sent for FREE Examination 


If you do not already own the famous two-volume set of the 
Book"of Etiquette, send, for a set at once that you may examine 
je'at our expnse.’ Don't be without it another week.” Ir solves 
many little problems that may'be puzaling you, tells you the right 
thing to-do, say, write and wear on ll occasions. 

It costs you nothing to examine the Book of Etiquette. _ You 
ays.nge oat to Keep the ae if you ae oo delighted wih 

fou be the judge—just tail the coupon and let us send you 1 
Book of Exkjuetle fer fee examination, But do it NOW! 


NELSON DOUBLEDAY, Inc., Dept. 2510, Oyster Bay, N.Y. 


‘The gentleman at the right doce not 

koow tow to dance. "Instead of doing 

what he" sbould, under” the -circum= 

ances, he is making himself conspicuous 

tpystanding alone wile the here dance 
‘Book 


eof Etiquette would have told 


ices) TSAaTathS rats Te Hs 
What barons” Tate noe key 


ee ees ATT Ser Sa hate at nine 


[AUTOMOBILES AND ACCESSORIES MANUFACTURING RADIO SUPPLIES 
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STAMPING NAMES. 


Here’s Proof Positive 
of Good Results 
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oe eee sed 
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é Ze Sewas 
i 


oR THe HOME 


Why don't YOU try the next issue? 
Ac 28 cents a word, with a circulation 


= FS arrcer: Gig, Pav oe br 
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BUILDING TRADES NEED TRAINED MEN! 


‘ni 
wighl 


Thousands of 


JHE business tide has turned! And 
the building. trades are leading’ the 
ray back to prosperity 
Bullding contracts made to July 1 of 
thin the largest in number and 
in value ‘in any six months 
in ‘this’ country’s history. Government 
experts estimate that more than four bil- 
Hon dollars will be spent Zor construction 
in year 
eva tha to only the begining of a 
building, campaign that must last. for 
years." There is a shortage of mare than 
million homes, and half a million move 
fire needed ench yeur to provide for nor 
tal growth. 
twill take us 12 years, working 
nt above normal aye Jone infer, 
ayer of the Civic Development De: 
partment of the United States Chamber 
ot Commerce, “to provide as adequately 
for our population as before the war.” 
Thousands of schools, churches, hos 
pital, banks, office buildings, wareh 
rain’ elevators and publie 
feeded. and must be built 
dollars will be spent in 
roads and bridges. 
‘Trained men needed 


‘Today the most vital need of this reat 
building program is men--trained mon— 
men who can step right in and do. the 
skilled. work that. building construction 
requires. Those needed most are drafts 
nen, rchitets, "foreman, contractors 
Structural engineers, concrete enginec 

cal engineers, civil 


shortage of men 
Ned trades and professions. 
E. J. Brunner, Editor of the American 
Contractor, says: “The construction in- 
dustry. is Teaching out with a fine-tooth 
‘comb for all available, skilled mechanics 
of the building trades.” 

If this situation exists now, think what 
it will be six months, a year, two years 
hence, when. other" industrial activites 
are back to capacity and men eannot be 
drawn from other fields. 

Do you realize what this means to you? 
It means that if you are now employed 
‘on construction work, you ean, through 


Good Positions at 


se ting gay sren 
at cans anf eae 
ie tore ee eles 
meee aid saaat ae 

rie 

‘Tt means that if you are now in other 
work, but would like to get into building 
mekariarsa teh os Meta 
‘The best plan is to take up the study of 
Se eecberSiee we mete 

cere 

Shits Sh 
Here see cg 
Baa ee cana 

7S 

ig gdersetoer asic 
sioeulieec rye tends 
bth a eed 

ta Mel simple, easy, Sein 
en 
pata ee 


pe 
ake 
Correspondence Schools 

‘There is no question—no doubt about 
abe Seber Patt 
Sere eee 


"A recent Investigation of 13,208 atu- 
dents saaled in © 8. Buidng Prades 
oars showed that 


every instance these students reported 
Thsisrer or independent incomes fat 
freater than when, they” took up. their 
Erodies ‘Many have shown increases of 
B0bre to, $002. "Some have incomes ts 
Highs 425,000 per year 


Good Salaries 


ruineread,cqnerete bulilng, tp dhe, word 
‘he Greetion et LC, B'Biedent Eee 


Popular Science Monthly 


news 


atone of thes ob beyond our 
reach—Which one do you want? 
Ai kidl oth fon wie dhea lay y—and 
holds one of these high positions is the fellow 
rai ers can find 
with col 
sothe felow 
handicapped 
juring his idle hours. 


Ee ed 


fact what he doce there no sentiment 
mig eg lpm ed 


Why Don’t You Try It? 
‘American School 


‘FREE AD-Oaite spe ering eg fr Slvr 
®. Set ete Coes eae BE 


138 pbietfns Ye age WRe, 


ince sh rare 
7S bic) 


WANTED aa 


Railway Mail Clerks 
mrcee to maces Year 


MEN—BOY: 16 
SHOULD WRITE IMMEDIATELY 


ee 


Sess cocci 
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Be a Certificated . 
Electrical Expert 


YOU TOO, CAN LEARN 
TO BOSS THIS JOB co 


Experts Earn $12 "" $30 a Day 


wre in great tence, and offers every man, regard Instruments absolutely FREE. 1 also 

tion, or previous experience, fi 

se to become, i 
IE 


‘advancement and a big the’ chan 


na very. short 
sss in this line are the greatest ever 


pert,” able to 
reek. 


rn $70 
wee yourself 
for one of these big paying 
positions. 

Be an “Electrical Expert” 


Today even the ordinary Elec- 
i 


start right in after the first few 
WORK AT YOUR PROFESSION 
practical way. 


SAVE $45.50 BY ENROLLING NOW 


You can save in tui 

ing now. Let me send you full particulars 
of my great Special Offer, and my Free 
booklet on “How to Become an Eles- 
trical Expert.” 


TRACTORS, L. L. COOKE 


Your Satisfaction Chief Engineer 
Guaranteed Chicago Engineering Works 
Dept. 37,2150 Lawrence Ave., Chicago, Ill. 


‘money—bi 
But it’s the train 
the man who knows 
whys and. wherefores of 
Electrical 


L. L. COOKE, Chiet Engineer 


under bond to return every 
single penny paid me in tui 


om if, when you have fin- ng fl puts 
. ished my course, you are not ie 
Age or Lack of Experience satisfied it "was ‘the best’ iavestment signa Became 


Neat of Eeper you ever made, 
You don't have to be a College Man; you FREE—Electrcal Werking Oulit—FREE 
don't have to be a High School graduate. eg 
Mv ‘Course. in Eleetrkity is the most I give each student a 
Sriple, thorough and succesful tn exe Electrical Tool, Material 


Outfit_of 
d Measuring 


The'Cooke Trained Man is the “Big Pay’ Man 


‘Student Winding » Stator 


Learn 


Electricity 
In 33 Months 


HE whole world of elec- 
tricity is open to the Coyne 
waibed man, uo i ed 
cing has mney 
SP nan Seaton seca 
erie mae Sar 
Sis ate tel er see e 
Seyte Secs re 
fee 
Se ocr dane eee 
Sere ammeres 
Silo se ani 


raduates today are making big money 
find you can do the same i you grasp 
this epportunity—aet now. 


Big New Home of 
the Great Shops of 


COYNE 


Pm 


‘Bind coupon dada for tree entalon. 


Radio Course FREE 


We incu the follow 
tar coure 
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EDUCATIONAL AND INSTRUCTION 


Sleaiinon ot ike Ser Ve 


ERENT abi 


YOR MEN AND WOMEN 


Sa 


nadie tS eels beled” Hetaite Pian tate 


CES ee Sa LS eS 


Popular Science Monthly 


Come to sunny California, to Los 
Angeles, the eity of your dre 


Learn Auto Trades 
In Coast's Biggest Schools 
We'd like to take every page of this 
tmagazine to. tel: you how "National 
Automotive has helped thousands of 
inen to.big pay auto Jobs in California 
hhow YOU can get a good job and 
bigpay aftera lew shore weeks t 
fat we've told the story 
big wonderful illustrated ‘auto. boo 
Sead for YOUR copy-—it's FREE, 


Your Success Is Sure 
After NATIONAL eee 


for when you complete the NATIONAL 


astra Sate beck 


| 
eet ml 
| 


fade 51073 hour 


ook ordre 
inet nad you ah deere 


ikea tree 
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Sales Mgr. 
Production Mgr 


It pays to read 


TH Big Pay Men in every business 
ager, the pr 

How are’ they holding their jobs? There is 
readers of business books. 
better way of doing things they soon know about 
successful business man has, in hi 


Here is Your Silent Partner 


Let this 8 volume Business Management Library be your 
Silent Partner, It is the newest and most comprehensive set 
of business books ever put on the market. It makes you 
familiar with all modern methods and shows you how to apply 


them in golving your own particular problems. It combines 


the sound: principles of long standing ‘with the new methods 
Uiscovered and ‘worked ost uring the late reconstruction 
od, 


It takes the cognizance of none but well established 
yethods. "This tet is divided into 4 parts: ‘Sales and 
ing, Production, Accountancy and Finance. Each 
part is complete in itself in 2 volumes. ‘There is no overlap- 
Bing or duplication between, the dierent parts but through 

part goes the common key note of managerial control, 


Theory and Practice of Accounting 
ape mmcen ey Moa 

‘Tha malocy of seaentents Bs el teas oat on bus 
Pilon ape yt itn 
Pareeet mceat ra ae eee 
Ceara of eat Te ker teas out 
kn pet Er ped 
a ee ae oes ees doen 
ee fy 
Thee, tae cota so Nat ron Ba 
osetia AeBantng aire of Temes 


Financial Management 
Outline of Its Principles and Problems 

There are many ways to finance a business But which 
‘one is the correct method for your particular business? “That 
ection hes Deen enewered doastfously by many’a coocern 
these last theee years. Take for instance that eastern con 
‘cern making watches, Old fashioned financing and that alone 
Spat itinto bankruptcy. A careful study of this part of Bus 
iness Management could have saved the frm. This prt fe in 
2'yolumes of about 600 pages and much Iustrated, matter 
its authors fs James McKinsey, A-M, L_L. B. C-P.A,'member 
of the firm of Frazer & Torbet, author "Bookkeeping and 
‘Recountancy® and “Budgetary Control.” 


Production Management 


‘An exceptionally helpful work in which the psychology of 
production ts put to practical use. Contains many new methods 
‘which up to now have never been published although they ar 


e Big 4" in business say— 


Business Books 


are the accountant, the financial man- 


oY ction manager and the sales manager. How did these men get to the top? 
just one answer to. both questions. ‘The “BIG 4” a 
‘With these books they keep abreast of the times, If there is a newer and 


it and put the new method to use, Today every 


s library of up-to-date business books, a Silent Partner. 


some of the most successful plants in the country. 

jows that most #0 called Common sense is but 

art comes in 2 volumes of about 

pages, many charts and descriptive illustrations. It was 

written and compiled by A. M. Simons, B. L., author of “Per: 

in Industry,” "Social Forces in American In. 

Director Foreman Training, American School; formerly 

Lecturer of Personnel Relations in the Extension Dept. of the 

University of Wisconsin and Manager Personnel Dept, Leffing: 
well: Ream Company. 


Sales and Advertising Management 

‘A fresties on Advertsing aod Baling PeSsieme 

In this work Central Control and Production Engineering 
are applied to sales and advertising conditions, It shows how 
Scientific methods of analysis and clamiScation are used in this 
Feld, how guess work 4s eliminated by testing all facts and 
Iethods for practical application. ‘This part of the library iin 
2 olumes of sboat 300 pages, profusely ilustrated. By Chester 
‘A.Gauss, E. E., M. E., Advertising Counselor, Advertising En 
fincer of S.K'F. industries Inc, formerly member of Wight. 
fpao-Gaus Associates Advertni Manager Crocker Wheeler 
Company; and Lucius 1 Wightman, M. By EE, Advertising 
Counselor; formerly Advertising Manager of Ingersoll Rand Co, 


American Technical Society 
Drexel Ave. and 58th Street, Dept. B-207, Chicago, U. 8. A. 


INSPECTION COUPON 


American Techaical Society, Dit B27, Drs Are aad S88 


The author 


“thed og pana | 
tid ‘seat fnae,  | a 
"femme aSaoe 
WHAT was the Declaration of London? = 

WHATare consols? See 
WAY does the date for Easter vary 


SEE 


i 
y 
a 


WHO wos NatherBanch? Millboy 
of the Slashes? 

‘Ara thase “six men” serving you too? 
Give them an opportunity 


wae scree 2 Selmi meer New re 


SESE es 


MOTION PICTURE USINESS 


Sek wupe iene oe 


Sait aS, 
foals ete Yeday 


fe cies ae Scene Keystone Institute 


“THE SERVICE scHOOU 


= asusememon Tevrstes 


ee bt ee 


ur home, office, school, 
ae shop, library. This 
“Supreme Authority” in all 
knowledge offers service, im- 
mediate, constant, lasting, 
trustworthy. Answers all 
kinds of questions. Acentury 
of developing, enlarging, and 
perfecting under exactingcare 
and highest scholarship in- 
sures accuracy, completeness, 
compactness, authority. i 
The name Merriam on Web- | 
ster’s Dictionaries has a like | 


significance to that of the; - | 
ment’s mark on a coin. "The New 


oo 


‘Hotels Need 
Trained Executives 
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You Can Get One of These Fascinating, 
Big~Paying Radio Positions] 


Certified Radio-tricians are Radio Experts and are in 
Demand Everywhere—They are Earning Fine Salaries 
In This New and Wonderful Profession, Where Op- 
portunities are Unlimited, and Success comes Quick + 


AVE you ever dreamed of 

a position away from the 

ordinary routine of hum- 
drum business? Have yo a 
thought of earning a salary 
cinating profession whe 
easy, hours are short, 
ful, and opportunities great! Have 
you ever thought of following the 
romantic life of the sea? Haye you 
ever felt, the desire to see foreign 
—dista d strany nds? 
ou ever pictured the interest- 
fe of a radio operator at a land 


ing 


station?—the strange calls 


the 


ppeals, the “news” that comes to 

igh the skies from the far- 

off countries of the world? Have you 

ever thought of the unusual and influ- 
ial people such as grand opera stat 

8, public speakers you would 
‘a broadcasting operator? 


The Chance of a Lifetime 


able salary 
‘Now isthe time for vou to ware to earn this 
ott can be one of the 

Hundred of big 
salting tor trained Cert 
‘Hadio-tricians to il them. Spare. time 
x will quickly Re Sou f 

jaxest opportunities —the job 
thats unlimited in scope ad salary. And the 
fccretof this is that men hundreds uf them. are 
Breed far this new work that fas Basted toon 


Radio Is Still In Its 
Infancy 


Radio has swept over the world. ‘Thousands 
of stations, broadcast. commercial, ipa, are i 


Become a 


Certified Radio-trician 


‘Certited” ‘Radio-triiang, “And. yet 
only in its Infancy. We are only 
Aoday of ite wonders tomorrow. 


Personal Instruction By 
Radio Experts 


Radio experts Instruct you personaly. take 
{liom the whole nlence of Radio step bs 


ertified Radio-tric 
iS America’. 


10.000 students, more 
‘combined. Ie ha placed 
‘raduater in wonderful positions, 
ing more money today than 
they ever made betore 
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[Bi sit nonswhen the 
Leva foonn going ben 
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nce for out 
ity at Home," Learn the amazing 
ypportunities awaiting” you ia thle great eld 
fies the" National, "Radio Tnseitute, 


National Radio Institute 
Dept. 1210 
1345 Pennsylvania Avenue, N. W. 
Washington, D. G, 


“hitmues Wow H 


advancement is slow and the 


line for promotion | 


fiways waiting for 
the aan who can 


focerne are constantly on the seard 


{or proficient Draftamien 


Train Under the 
Chicago “Tech” Experts 
‘The Practical sang iaatte at Chicago: 
‘Tethaial College wl gee yuu traits 
Feee Gi outa You cs se expt 
Thay wil wach yo the methods they 
to; tk oon peckoorepere Jost 
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No cost to 


No need forany man toremain where 


to even higher places. 
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ELECTRICITY 
Actual Peasticn 


1 Aeris arent nd let 
‘eto fare rae 


No Books Used 


Individual Instruction. 
‘tart Any Day 


Write for PREE C4-page catalog 
THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 


Learn ya 
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MAKE MONEY 
‘AT HOME $ 
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Like They Play 
it in Hawaii 
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The New Sweeney 
Radio-Phone 


Specifications Sweeney 
Radio-Phone 


SWEENEY BROADCASTING W. H. B. 


This Is One of the Largest Inland 
Stations in the Country 


RADIO SELECTRICAL CO 


1112 UNION STATION PLAZA KANSAS CITY.MO 
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New Sales 
Organization 

SeeksRepresentatives 
for Woolen Mills 


ig nothing more than a “Help Wanted" 
‘But. it offers you the most amazing | 
‘opportunity in years.” You may ot be the 

fun L want—bat {jou are—T'l Show You 
How You Can Earn from $8000 to $7000 


Ad. 
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His Future 
“the sale organization now beng formed tn te 
‘Wife n o District Managersnipe 
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Can You Qualify? 


‘This may be your one ble oppertsni 
porno ick Wee me omar 
120i fe che coupon below for ful 

SMa asine opportunity, Fersteres 
Side aie Hae you bellows our™ 
Ta the! rghe mana 


‘TAYLOR-WELLS & COMPANY 


MEYER BOTH COLLEGE 
‘OF COMMERCIAL ART 
Dai het 08, Dt 5 CHC L. 


$150 to $500 a month 
Auto and Tractor Business 


Big Jobs Open 
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$75 to $100 a Week 
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CONDENSITE 


_ CEZORON 


Sets a New Standard 
in Radio Panels 
and Parts 


This strong, handsome, jet 
insulating material 
ua surface and vole 


gives 
ume resistivity greater than | 
you will ever need and a 
beauty that will make your 


deal material for 
making radio panels because 
it machines readily—engraves 
characters 

ith a high, 
olish,or a rich, dull, 


mat surface. 

If you want the highest 
type panel you can obtain— 
a pani a. material 


De- 


PPro the N 
artment Bureau of 
a panel that w 
tinued satis 
service—insist upon 
densite Celoron Panel 


Make Your Next Panel of 
Condensite Celoron 


1 your local radio dealer cannot 
supply you with a genuine Conden- 
See'Coeron Panel get in touch with 
ts direct. We'll we that you are 
supplied 


An Opportunity for 
| Radio Dealers 


aon en Rai Pale 
fae he eat et 
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fae es, ee 


DIAMOND STATE FIBRE COMPANY 


Bridgeport (near Philadelphia), Pa. 
Beanch Factory and Warehouse, Chicago 


OFFICES IN PRINCIPAL CITIES | 
In Conada: Dismend State Fibre Co. 


‘of Canada, Lid, Toren, 
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A RAILWAY. 5 
BErearsic INSPECTOR WAN TED 
= e ‘or murder! 


See Se eee 


$1,000 


Agnes Poser Comma Devatrth Bester Dame 


REWARD! 


SLs POO eel Rae a, SP Sere ta cee eee || [Na ity frirn shack by the river's 

“Gearnateg Yer cane tne ‘edge they found the mutilated body 

Be calete “1 | of Genevieve Martin, Her pretty face 

was swollen and distorted. © Marks on 

the slender throat showed that she had 

been brutally choked to death. Who 

hhad committed this ghastly crime? No 

‘one had seen the girl and her assailant 

fer the cottage, no one had seen the 

murderer depart. How could he be 
‘brought to justice? 


GUARANTEED 


Earn Up to $250.00 per Month 
Expenses Paid 

Many fine opportunities for 

trained Railway Traffic Inspec- 

tors, Steady, pleasant outdoor 

pers travel or remain near 

ome. 


Easy to Qu 


Prepare in three months” spare- 


An 


Not Experienced 


i 
if 


pgp ate et at SF ee || Detectives—Just 
then guaranteed at not less than Theat ta ere ro) 


$110 per month and expenses, 
with many’ chances for advance 
ment thru contact with 
railway o 


Learn the Secret of 
Identification 


Me a ees 
" ing your course in mets of 
ag Msatnaare ce 


Fotour tine 
Free Course in 
ose. Se Secret Service 


aeionee 


. Cases of 12 Famous 
1 postion is not obtained for yo. i : 
aul enroltment fee ie refunded wit nger Print 
‘out question, "You have nothing to le, 
Send coupon for details 
and Booklet" No, DI3t 


rd Business Training Inst. 


Pree aed 
‘Sigieed” Pisin the coupon tow. “Ka hr al 


University of Applied Science 


Dept. 1361, 1920 Suangaide Aven, Chen, 


UNIVERSITY. OF APPLIED SCIENUE 
Dene it7, 28 Suanyuide Ave, Chi 


Gepttemen: 
SRR eae, ent te. 
{nspection and"booklee No. Dai. 


Name, 


Town and S80. ..e-esseeeeree 


Is Your English 


a Handicap ? ; 
This Test Will Tell You | 22223 S55 


in te ety Say Ropes and dont Enow 
ther everyday England don't know i 
As the reale of countess tests, Sherwin 

Cody found thatthe aver 


eu 
i 
id 
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i 
Fi 
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at ‘where you stanc 
‘SHERWIN CODY 30 simple questions. 


“Youre Right! 
Where'd you learn that? 


ete erat ithe 


i ee 
i Any oes ted 
(RRs eee 


ind Es Bae 
New Invention Improves Your 
English in 15 Minutes a Day 
eee 


Pear advaerpating the oie 


ie 
f 
toe i 


fii 


a 


ale 


x Bee Fae ET Rie RAE Alan 
Vie skeg see 
hick Action Adetirements cnt 


on pas 18 


ire 
Below (ost (7 
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Reduce Your Waist 
in 1OSeconds 
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Yeon 
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aire tne ree 


and Oe hat 


“he eerain' 


caring 
the sinmediate relief 


“BOWLEGSand KNOCK-KNEES” 
UNSIGHTLY 


SND FOR BOOKLET SHOWING PHOTOS 
‘OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
‘PERFECT SALES C0140 W Maye Av. Det. 45, ics 


‘Stop Using a Truss. 


Ww 


This Professional 


G00P,,t29ls go a long, way toward making a 
‘good draftsman. “The set shown is of 
highest quality, and comprises the identical 
articles used by thousands of draftsmen hol 
ing top-notch positions. Consists of 16 

and 1ipiece instrument set in plshelin 
You get the COMPLETE OUTFIT FRE} 
Make Drawings with This Set and 

Get $35 to $100 a Week 

This FREE drawin 
struction we furni 


this ‘complete drawing outit 1 
first lesson, 
Yeu dont need, arts talent or “pul” to ent 
a draftsman's job paying week, 
Gur training has put thousands of men in these 
fine jobs. We. tench everything you" me 
Nevermind what work youve been’ 
Bey tecwe ean At "you for" 
IETTER jobs. ¢ 


Draftsmen Get Quick Promotions 


Easy Money “On the Sid 
4 datoman cn mae ai of money “om the a Many 
of ehde-terue work 


cc cor eraaaten tah tame and 


mothe af "rn 


asa 
‘Snowe oe" Consulting Drattamnan? You CANT We 
Tews 


All These Free to 
Columbia Students 
and Graduates 
Complete Drawing 
Outhit free. Employ. 
ment service free, 
Consultation privilege 


fe. ty a ta ae Pate 
See oh ae ok. a 
COUPON NOW. Do it. ° 


COLUMBIA SCHOOL OF DRAFTING 
Rey C. Claflin, Pres, 
Dept. 1788, 14th & T Sts.,N. W., Washington, D.C. 


[——~seNp Tuts couron Now——" 
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Solve Your Problems 
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Let These Guides 


Electricity 


at your finger endS 


et Sate ELECTRICAL GUIDES 


$1 A VOLUME 
A MONTH 


Popular Science Monthly 


BUSINESS OPPORTUNITIES 
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eae tare 5 


‘bla Rente sot 3" 


Accounting” 
HE 


lea new took ery 
ont fice 


HERES MORE 
MONEY r YOU 


G20 ae 
STFU, Doe 


Railway Mail Clerks j; 


$1600to $2300 Year? =. 
MEN—BOYS OVER 1 & 
‘SHOULD wetre mumepiatety 


Svinen ities ____ 
Spee er Coie 
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A Big Raise in Salary 
Is Very Easy to Get, if You 
Go About It in the Right Way 


itvare and knowing what todo atthe 
ature E 
Fight time tat doubles and rbles 


an Shoat 
Dw. G7, Breae Ave eth St Chg 
ne fa nation op thematic 
Satine Sou ws a ne 
=e, 
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Professional and Amateurs 
Praise Wurlitzer Instruments 


“Lam pod tobe the owner ne of 


Tegan ee 


bends and orchestra 
Thar made ‘the finest musical 
‘vec 200 years, 


Easy Payments 
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MEN WANTED 


write today fo the 


SWEENEY [.. 
SCHOOL LL 


Now, is ill guarantee a real job to qualified 
SWEENEY Graduates, Learn the Auto and 
Tractor business. Learn a trade. Eight weeks’ course 
leads to employment. Free Railway Fare to Kansas 
City. Wonderful offer to you from World Famous 
Million-Dollar Trade School, FREE RADIO COURSE. 


“Young man, the only difference between Ask 
fa rat and the grave is that the grave is 
Geoper.. Tsay, get out of the rat.” Do 
the work you like. Be it a 


alee es 


= 


Learn trade, Be a mechanic. Got 
Into the auto busines You eas earn 
big money. You can travel and pee 
the world. 


I have helped $0,000 men to success, 
lon Oatarrade sebool ith erent: 
‘boakas Fos 

jor trade by actually Solng the work: 
‘You have a right to make « success of 


ened 
is oor aaa a ah 
jr "Pet ala, 
sename 

"be ro 


Sta 


"stgaacs” Rabie Con's 


seb ae eh carat fet 
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World 


Wide Wireless 


ingdfdtopereate Uhtc'whs  Sncund and (etsy say of Fantasy persare 
Ct eg 
Tasatedra orton 


To. 
Srupenrs' oF ‘rae ‘wome sToDyY 
COURSE DESIRING 17. 


“The ame Sumy Cours pevoard for howe wt 


Radio Institute of America 
328 Broadway een ase Po Now York City | 
ew Cat Dotson Nee SC NSEM NASER FRANCISCO, CALI. 
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A practical sy. 
tem of construc- 
tive thinking that 
brings business 
and personal 
achievement. 


wad except forthe 
necktie from llipping 
Prof, Willan Jame laid hat he 
ge man uses only about a fen 
his brain, ” yee 

And Thomas Edison states emphatically 
that most men never amount to much because 
they don't think 

How about you? Are you using your head 
simply aya. seart-retainer?. “Are ou using 
ony fo oyu bran? Are you ting de 
fouraged and discontented at the foot of the 
{adier simply because you ton’ think? 

Te will pay you to find out, 

Mind isthe measure of every man, 

mernot erwin” bsnesn 

ites and builds bank account 

‘The man with brains to, sll fxes his ox 
pie, but the man who b 
fart must best 
that brute force bri 

Ta every age, in every clime and 
field of hitman’ endeavor the tained thinker 
‘wins where the houghters oiler fal 

‘Twain, James, Edison, Roosevelt, Rocke- 
fetier, Schwab, Carnegie, Woolworth, Wana 
maker, Morgane Hl, Hartman, "Ford 
Marconi, the Wright brothers and all other 
‘uccesnfUl men reached their goals not because 
they knew how to use thelr muscles but be 
‘cute they knew how to ite their minds: Does 
finybody doub this? Tanti aceite by alt 
Doekn't everyone with “brains enough to 
ease a gmat” Rnow that i true? 


Mental 


Only One Road to Success 


ere i only one road that leads 
Hebe ond 


the worl 

‘A recent magarine article states that inte! 
renee tie ogni dco the dio. 
You won't find the word "moron 


In it any wonder why so few people achieve 


any’ conniderable succes im life when sacha 
Errno percentage of them ‘are so tacking 
in mental power? "Such people have. no more 
chance in competition with tained tind than 


‘a midget bas to lick Jack Dempsey 


‘And fon't it simply’ abaund, when you st 
to tin aboat i tat e serving 


a strengten spl Seve hee miele, 
‘whieh fe the only part of tem with Which they 
‘can ever bope to win success 

‘The principal reason that the trained thinker 
set aed te Decne he haw 0 te compet 


‘The wnihinking toiler works hard for. small 
pay because almore anyone can do 


Wat re you doing —as the days go byte 
devel ‘your mind Are ‘you more ficient 
iy than "you were a month ago—or 


Parag dO ar alg aA Fo 
reat tre saris Che sot hat bars 
Diag and ear ag 

Missing Success By a 


Hi Breadth 


‘The difference between success and failure 
ls often but the breadth of a hal 

The man who is making twice as much as 
you are has nowhere ‘Dear flee te Intellec: 
{ial abuity. ‘The man who enjoys an income 
‘f$10.000 a year fe not fe ‘times the mental 
Superior of the man veho receives only $2,000, 


Get this FREE 
BOOK 


it you are interested in learning 
How to think like an arrow. 

How to compel attention. 

How to master important problems. 
How to overcome fear and worry. 

How to “tune up” your mental motor. 
How to develop new methods. 

How to originate new ideas. 

How to learn quickly and easily. 

How to attract valuable friends. 

How to have mare time for play. 

How to out-think the average man. 
How to make your mind a mental mazda. 
How to stop thinking in circles. 


Thousands upon thousands of earnest, as 
piring men are’ almost succesful, “But ts ths 
Ponnection amis tras bd ale, 

Yih jot m tbe more mente force—with a 
sugy"euieerainedmind-with ate 
ere knit rating nde 
Reahag any fee eal eet eal 
metisley feel thmecives equipped to Som 
trand from fa to ow Umce the preseoe Bs 

Probably the man whg makes $1,000 2 
wont to only 105 19 20% “bettt trained 
mentally than the man who i trying. 0 male 
touh ends meet oa $100'm month This fa 
fect “Kod ie stould be 'a"mmoat encomeging 
fact to every, man who wants to be somebody 
‘nd ge somentere 

‘The greatew thinkers the world has ever 
oown fave’ hardhy more. than scratched the 
ace thar tcn cal powe 
‘you will ality your earning capaci 


a 


‘Why do so 
‘many men never 
amount to any- 
thing? Because 
theydon't think. 


—Edison 
Get This New Book 
gtaes 
poche 


Inereting and mladcapurting books you 


ee 
ook woul probity eon of 


1 sows how yeu can tell by a man's appearance 
setae he les rae tno 8 oa thie 


for The Seert of 
pote Bor sot pat 
‘ete all about "And: the Yost wil bey 
Fi anon ee ee Sn calle et 
iver the eno sity ds 


{eveing I aayance 


Yaleaile 
Sed'thae "talon advantase of thi fre eller you 
ok’ wie ana postive weep Coward prentr menial 
Doers hich hte ly power at 

“all the coupon now. Or, send a postal i you 
eae 
Independent Corporation 
BW. 19th Street 


Free-Book Coupon 
seeeeeee eee 
Independent Corporation 
Dept RM-7710, 22 W. 19th St, New Yorke 


Gentlemen-—Please ail meat “once —without 
sageaus tt tlgntton of-any' Linda‘ copy of Your 
FSC Ein eater Powers 


et packed ‘your mind 


Dept. RM.7710 
New York 
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Grebe Radio 


esury ‘i ves th he most , 


ex skating t esty. 


AKE your radio concerts 
a source of never-ending 
entertainment and delight 
for yourself and friends, Tiresome 
experiments and  adjustments— 
unpleasant interruptions and 
noises are eliminated in the famous 
Grebe CR-5. 
Correctly designed for thoroughly 
satisfactory service on all radio 
telephone work. Its range em- 
braces all wave lengths from the 
amateur to the Arlington time A 
i constrate—If he is un- 
signal. able to do so, send us his 
A complete regenerative receiver hamefor interestingcircular. 
in which but two simple tuning A. IK. GREBE & CO., Inca, 
adjustments are used, Richmond Hill, N.Y. 


Grebe Radio Apparatus 
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This Millionaire Makes Science a Hobby 


H. L. Doherty, Traction Magnate with 150 Patents to His Credit, 
Is One of America’s 
By James H. Collins 


Greatest Inventors 


of the nation, whose companies in 200 
mmunities serve over 4,000,000 Ameri 
'E WERE sitting in Henry L. Do- cans with gas, light, and’ electric power, 
herty's “back yard’”—the strang- and whose street railways transport 9 
et corner of a strange aerial home (000,000 passengers a year—nearly as many 


‘of one of the moot interesting busi- 
‘ness men in the world. Perhaps you have 
heard of the unique skyscraper bungalow 
that this millionaire utilities magnat 

ventor, and financier has built on top of = 


an the « 


re population of the United 


A Newspaper Lad’s Achievement 


tall office building in lower New York Mr, Doherty's business career began at 
Perhaps you have read how, in his “elec- the age of 12, when he sold newspapers up 
trified bedroom,” with its magnificent view and down the main street of Columbu 
over New York harbor, the gray-haired Ohio, where he was born May 15, 187 
genius of traction and gas spends many ‘A short time later, he entered the on 
aan evening reading in his "automotive ploy of the Columbus Gas Company 
bed," which, when he is ready to sleep, an an yy, and through his inde- 
rolls smoothly out of the room, at the fatigable application advanced himself 
touch of button and travels along that—having, by the way, only a 


its tracks to a skyscraper sleeping 
porch. Then its occupant presses 
ther buttons on the control box be- 
ide him, the doors of the room auto- 
matically close bebind him, the sun 


primai 


not at all uncommon in his 


porch windows adjust themselves to to find Doherty taking 
his pleasure, and he is ready for a cool down, inadequate plants 
night's sleep under the stars, and making them, within a short 


I, Henry L. Doherty's, “back 
ia a palatial bit of “akyseraping 
Veranda,” just around the corner from 
this electrified open-air bedroom of hi 
‘own devising, And there it was, sur 
rounded by evidences of his interest i 
science—such as his radio set on its 
rubber-tired chassis—that "Henry L. Do- 
herty sprang this thought on me: 


How Doherty Values Science 


“If I wore re-designing Henry Doherty's 
career, I'd make it 95 per cent 

‘and technical, and five per cent 
trative. Unhappily, the ration 
just the other way.’ 

He had been talking about mechani 
hobbies, the recreational value to the man 
of affairs that comes from a keen interes 
in science, and the part that, curi 


building a man’s success. And he had 
confessed to over 150 patents—many hav- 
ing basic value in the public utilities field 
to say nothing of hundreds of other un- 

tented inventions made for his own 
ymiusement. Yet—according to this b 

‘man-inventor—science and mechanics 

had not played a big enough role i 
his life! 

Many a hard-headed business man is 
inclined to patronize anybody who turns 
toscientific and mechanical recreations, 
‘or confesses to joy in inventing things. 
Yet here is an inventor as hard-headed & Henry L. Doherty, business man, inven: tive bed which, at the touch of a button, 


H 
business man as any of them—a man who tor, and engines’ ‘number armed hn- fell Sat onto his spacious and airy a 
swings some of the biggest business affairs - arch ss 


3 


ca 
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period, produce coming into his 
more efficiently HENEVER you see any human being doing a1 workshop. One 
‘ae Seyler Bad of labor, remember that electricity will ei fs : do imorning be walked 
ee piohenkst that labor, lessen the amount of that labor, or contribute epee 
yar to the comfort of the laborer.”—Henry L. Doherty. pahahet De 
other utility proper- ing the night, 
ties in all parts of wind storm had 
the United States until, in 1910, he decided ould be rated pretty near zero, In the taken off the roof. ‘Mr. Doherty has been 
‘to branch out for himself. In that year, laboratory, for instance, 1 was a bull in a here,’ was his caustic comment.” 


hhe formed in Delaware the Cities Service 
Company as a holding company to acquire 
securities of electric light and power 

ural and artificial gas, steam heating 
water, electric interurban rail 
Kindred corporations. 
ment of natural gas properties in the 
mid-continent fields brought an_ex- 
pansion of the activities of subsidiary 
companies, so that Cities Serv 

pany has become, through its sub 
fries and asaociated corporations, one 
‘of the most important fuctors in the 
oil producing, transporting, refining 
and distributing industries of the 
United States, 


Electricity as Man's Servant 


And all this time he was inventing. 
Right on the heels of some brilliant 
achievement such as. device for waah- 
ing and cooling as, comes an Inven~ 
tion for personal comfort and conve 
rence, such as the ‘automotive br 
which ia but one “division” in a nine 
ious electrical eontrol sytem that, 
‘the push of x button or the turn of 
f knob, gives im= 
mediate service 
in any nook or 
any room in his 
aerial dwelling, 
Swinging at the 
bead of his bed, 
for example, is a 
deak and book 
eabinet holding 
outsideand house 
telephones and 
connections for 
upplyinganelec- 
trle fan and heat 
ingpad. Throwgh- 
‘out the house are 
64 of these con- 
venience outlets 
and about the 
‘same number of 
plug. receptacles 
for Mr. Doherty's 
telephone. 

‘But of all the 
conveniences, the 
one that gives 
him the keenest 
enjoyment is his 


china shop, breaking ‘more glass than 
‘everybody else put together. I remember 
fan old chemist of ours who dreaded my 


ae 


One day, about 10 years ago, the writer 
surprised by a telephone invitation to 
sit in a conference with Mr. Doherty. It 
‘was a gathering of electrical men. Mr. 
chad been asking himself, 
yy» with thousands of electrical 
conveniences right at hand, do women 
still push brooms and dusters around 
their homes, and mechanics drive tools 
hy muscle power?” Mr. Doherty has 
preached this thought to the electrical 
fraternity until it has become almost 
slogan: “Whenever you sce any 
‘human being doing any form of labor, 
remember that electricity will either 
do that labor, lessen the amount of 
that labor, or contribute to the com- 
fort of the laborer.” After a morn- 
ing’s discussion, he decided that house- 
keepers endured drudgery simply be- 
cause they didn't know any better, 
and that it was up to electrical men, 
‘whenever they found people doing & 
y hand, to show them how it 

lone by electricity. 
1owy holiday, the winter be- 
last, he stayed home, thinkingit 
4 fine chance to eatch up with a lot of 
‘work. Looking down into 
the street where men were 
struggling to make a chan- 
nel for traffie, his mind 
‘went to work on the snov/ 
problem, His habitual 
“why?” applied to all the 
pushing, shoveling, and 
‘hauling, suggested to hiry 
aan entirely different way 
‘of dealing with ar 
that of compressing it by 
machine into bricks and 
piling the bricks at what- 
‘ever point on the street 
would” least obstruct 


traffic, und letting them 
‘melt later and run off, 


“Why 2” the Keynote 


“What sort of machine 
would you use?” I asked 
him. 

“The machinery could 


bbe devised easily enough," 
he replied. “You have 
the principle already in 


brickmaking machines 


perambulating 

radio outfit. This two-stageset, mounted on 
‘afour-wheeled carriage, can be wheeled from 
room to room; for in each room is a plug 
‘connection with the radio aerial and ground. 

“Were you fond of tinkering as a boy— 
taking things apart to see how they 
worked?” 1 “Did your mind 
run to mechanics and engineering?” 

“T had a good bump of curiosity, but it 
was hardly mechanical,” Mr. Doherty: 
said. “Until the war, I thought I had an 
engineering faculty, but experience during 
those years led to stock-taking, and now 1 
believe my bent is more scientific and ana- 
lytical. I never took things apart to see 
how they worked. I was always more 
interested in the ‘why’ of a thing than its 
‘how.’ My natural mechanical ability 


‘apparatus, devised to maintain pure air, 
‘even temperature, and healthful humidity 
fn houses, hotels, or offices. In summer 
the heat of the vitiated air is removed by 
‘water sprays and air cleansers. In winter 
the heat that would ordinarily be dis 
charged with the outgoing air is reclaimed 
by transferring it to the incoming cold air, 
effecting a real saving in fuel. 

Mr. Doherty confesses to scores of in 
ventions made for his own arabsement and 
‘ever patented, while many of his patented 
devices are of basic importance in the 

public utility field 


that squeeze out a con- 
tinuous slab the length and height of 
brick, and cut off individual bricks the 
right width faster than you ean carry them. 
away. Loose snow will compress to one 
tenth ite density.” 

All this is characteristic of his mind and 
work—to find out why a certain thing is 
being done a certain way, decide that it 
ean be done better, and then hand the 
details over to others. 

Doberty’s apparatus for washing and 
cooling gas, though patented, has been 
widely infringed—testimony to ita basic 
value. It was formerly customary to cool 
illuminating gas by passing its heat through 
metal diaphragm to either air or water. 
Doherty's method is that of showering 
water through the gas, then passing this 
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water through a small cooler and back 
again as a spray in the gas. Heat will 
pass through a thin metal diaphragm 
from water to water nearly 100 times 
faster than from air to water. 


Other Important Incentions 


His oil-spray for making water gas 


with the minimum amount of oil im- 
pinges two jets of oil exactly upon each 
other, vaporizing the oil in such minute 
particles that it is completely absorbed 
by the hot gus before it can reach the 
incandescent walls of the apparatus 
and be burned and lost 

‘One of Doherty's most important 
inventions is a clinkerless furnace. 
Hundreds of furnaces in the Un 
States operate under Doherty patents, 
He his succeeded in burning ny’ kind 
of fuel without the formation of any 
linkers and yet has been able to g 


in his combustion chamber as high 
temperatures as any refractory material 
will withstand, also securing a very 
reat economy in fue, 


Capping tall building overlooking 

New York Harbor at the Battery is 

Mr, Doherty's "electric howe,” indh 
‘cated by the circle at the right 


Taterlor Views cour 


‘Me. Doherty, 


there 


with his perambulating radio outfit, for which 
fe nerial plug connections in ‘each room 
of his home at the "top of the world 


Certain buttons are 
pushed and, presto! 

‘doors swing open 
and the auto bed 
lls on tracks to 
the sleeping porch 
Ifa storm arives, at 


shelter again 


‘On the automobile-bed pictured above is the 
control box with its pushbutt 

the bed “and adjusting doors 
‘Swinging on the 


‘operating. 


His calorimeter for measuring the heat 
value of gas has eliminated cumbersome 
apparatus and gives exact measurements 
automatically. “Formerly, the gas to be 
‘measured was carefully metered and then 
burned to heat water, and ite B. t. u. was 
then ealeulated from the weight and tem- 
perature of the water. In Doherty's ealor- 
imeter neither the water nor the gas is 
‘measured, but the heated water in turn is 
used to displace a like quantity of gas 
from the displacement chamber, and from 
the exact relationship of volume between 
gas and water the calorific value of the gas 
ean be immediately determined. 

Mr, Doherty's inventive faculty seems 
to swing between highly technical prob- 
Jems, like those involved in his gas-making 
devices, and the improvement of cities. 

“Haye you specialized in eity problems? 


it least not until very recently. 
It is only because T have been supplying 
services to cities all my life that I look on 
them in this way. Take street transpor- 
tation, for instance. It has been a terrific 
problem to meet the ever increasing de- 
mand. This is due largely to an inequi- 
table system of charging. So long as we 


‘continue to charge a flat rate for a ride, no 
matter how long or how short it may be, 
‘we are continually encouraging long rides 
and discouraging short rides. When we 
charge according to distance, people will 
live nearer to their work.or business. ‘But 
that will increase congestion in our cities,” 
is the objection. On the contrary, it will 
decrease congestion, for our industries al- 
ways tend to spread out into the outlying 
sections where land is cheaper, ‘and em- 
ployees will live in communities around 
them, a saner, healthier life for everybody. 


Carfares Should Vary with Distance 


“Already we have taught people to enter 
street ears at one end and leave at the 
other. If we were to put a speedometer 
cn the car to measure the distance units, 
the passenger could withdraw a ticket on 
entering the car upon which would auto- 
matically be registered the point at which 
he got aboard, and we would then charge 
him a fixed amount to ride, the loading 
and unloading expense, plus’ a charge for 
each unit that he rides—and he would pay 
‘as he leaves the car.” 
“Pay-as-you-leave cars, eh?” 


yhat's the idea. When people can 
ride 26 miles for a nickel in New York City, 
they must rob the company on the long 
haul, and the company has to get even by 
robbing them on rides of a few blocks. 
‘They naturally blame each other for the 
{fault of an outgrown, uneconomic system," 

‘Just what is the secret in this successful 
financier’s method of thinking, working 
and playing, that has given him such ex- 
traordinary ‘ability to analyze a difficult 
situation, to quickly place his finger on a 
solution, ‘and to point out how things may 
be done’better than they are? 

Mr. Doherty supplied the answer in an 
illuminating stock-taking of his life work, 

“Looking back over the career of this 
chap Doherty,” he observed reminiscently, 
“I'd like to re-design him on better lines. 
Science and inventions have been my rec- 
reation; but they should have been more. 
‘My first work, as « newsboy in Colum- 
tbus, was the most interesting I ever had 
In the gas industry I found a broader field 
‘and was absorbed in its chemical and engi- 
neering problems. But gradually, as I rcse 
from position to position, the finaneial and 
administrative business took more and more 
of my time.” 
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Is Einstein Wrong, After All? 


How Theory of Relativity, Questioned in Recent American 
Experiments, Will Be Put to Test in Coming Eclipse 


‘8 EINSTEIN'S theory of relativity mobbed, almost overwhelmed with atten- ment, He reasoned that, since the earth 
‘about to be consigned to the scrap- tion and publicity. People realized that moves through the ether at a rapid rate, it 
heap? Einstein was a man who had brought a tre- must have the effect of producing a “gale” 
Breaking upon an astonished publicsome mendously revolutionary thought into the of ether blowing all around us. And a 
three years ago, turning our conception of id they were intensely interested. light ray, he assumed, ought’ to take 
the universe topsy turvy, seeming to be selence Jonger to travel against this gale 
completely accepted by scientists, it n ithe 4 (SP of ether than with It, 


appeara possible that the theory of rela~ ether as an all-pervading me sli Crs Think of the ‘experi- 
tivity may have to be considerably’ n dium, in which light - SE ment in terms of a 
fied sa a result of remarkable experiments were transmitted by vib a oH rowboat on aswiftly 


with light rays earried out in California, on tion. Thethoory seemed —/ 
the top of Mount Wilson. to explain light, and 
‘And while Einstein is being thus put to electromagnetic “and tet pth of 
the test by American physicists here at radio phenomena as ‘elipse 
home, another group x fesuber 21, with 
‘of American scientists cation 0 
have undertaken a 
16,000 ~ mile round 
trip to Australia, for 
the purpose of testing: 
the Einstein theory 
by the light of the 
stars, When the total 
eclipse of September 
21 sweeps over a flowing river, If you 
lonely beach between pull from one bank 
faea and desert on the toward the other, 
your bout does not 
travel directly acrons, 


At left, path of 


Australia, Dr. W. W. 


‘Campbell, of the Lick but a 

Observatory, will at- 

tempt to. discover swiftness of the 
whether light from Now, if you 
the stars is actually a ray of light 
Dent, as it passea by ‘stream of 


the sun, while other ether analogous to the 
astronomers — Brit- iver current, it is 
inh, Dutch and Ger watural to ‘assume 
man — at remot it will take the 
points along the path light a litle longer to 
(of the eclipse will lie travel a given dia 
wise try in a few briet tance nero than it 
moments to read in would to travel the 
‘the heavens the truth sume distance down- 
cor falsity of what is stream with the ether 
‘one of Einstein's chiet 


current. 
Premises Professor Mich 
It seems, then, that son, with the: aad 
during the present tance of Professor E, 
month everybody will W. Morley,  neigh- 


be watching with 
fancination the 
‘outcome of two 
different sets of 


ing scientist of 
Weatern Reserve Uni- 
versity, constructed 


‘an apparatus for split 
experiments, un~ \ ting a ray of light and 
dertaken just, to vending one half the 


determine the 
fate of the fit 
theory in, the 


ray across a table in 
the direction of the 
travel of the earth, or 


realm of “pure parallel with the ap- 
science” known parent ether drift, 
to cause univer- Taste coury Reval Olervatery, Groce and the other half of 


sal popular ex 
citement, — Ein- 
stein himself has 
fated that there 


the ray at right angles 
to the first, oratraight 
across the ether drift. 
‘These rays were then 


‘OW American astronot 


will photo. 
n during 


are probably reflected back to a 
only 12 men in telescope, where it 
the world who of ascisr was supposed the 
can understand 1d vast pron Tight waves compos 


his work, and yet incandescent gases i 


the retarded half 
from the very of the original ray 
moment when it dawned on public con mnclusive evidence of would be “out of step" with those of the 
sciousness, Einstein beeame a figure of the ether's actual existence had ever been other. Instead of combining crest to crest, 
worldwide fame. His name leaped to sought until, back in 1887, Professor A. A. they would combine crest to valley, so that 
‘every. tongue. When the great Swist Michelson, of the Case School of Applied streaks of black would be seen where they 
scientist came to this country he was f@ted, Science, Cleveland, devised a novel experi- neutralized each other. Such strecks are 
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an “interferometer. 

But in this now historic 
“Micholson-Morley experiment” of 1887, 
no interference fringes were seen. The two 
hhalves of the split ray seemed to return to 
telescope in perfect step, with wave 
‘The experiment 


prove, if it proved anything, that there 


wasn't any ether—that light traveled 
through absolutely empty space, at a fixed 
speed, 

Einstein promptly took this non-exis- 
tence of the ether as one of his major 
premises. “If there isn't any ether, I shall 
create a theory thi 
doesn't need it," 
said, He came 
the conclusion that 
light ia transmitted, 
not by vibrations 
aan ether, but in the 
form of infinitely 
tiny “corpuscles” 
emitted from the 
light - giving body, 
These, being mi 
terial, would be sub- 
ject to the attrac- 
tion of gravity. In 
other words, rays of 
light from the stars 
passing close to the 
‘sun should be bent 
inward by the sun’ 
gravity. Here is 
where the famous 
‘astronomical experi- 
ment of 1919 came 
in, During the 
eclipse of that year, 
astronomers appar- 
tently definitely de- 
tected the bending 
of rays of light from 
the star as they 
passed by the sun. 
Tt was this discovery 
— fulfilling almost 
exactly Einstein's 
predictions — that 
brought about the 
immense popular i 
terest in the 
stein theory, 


al 
though the theory 
itself was already 
15 years old. 


Meanwhile, in 1914, still sure that the 
trials of 1887 were right in principle, Pro- 
fessor Dayton C. Miller, world-famous 
physicist and head of the Department of 
Physics at the Case School of Applied 
Science, in Cleveland, repeated the Michel- 
son-Morley experiment. It was believed 
the fact that the original apparatus was in 
cellar below the level of the ground might 
hhave put it into a more or less “stagnant 
pool” of ether, or that, at any rate, the 
earth might be pulling the ether along as a 
fly swatter dragged through a bow! of water 


tion of Professor Miller 


kof Mount Wilton cn, 


At right, 


‘Sketch at left illustrates one suggested reason why 
Cleveland, while 


fo ofiget wan obtained bn a ea 
Mount Whison the experirwe 


wmpts to prove existence of ether 


will propel some of the water 
with’ it. Therefore, Doctor 
Miller decided to perform his 
‘experiment on the top of hill, 
and Euclid Heights, near Cleveland, was 
chosen as the sit, 

This time the experimenters were re- 
warded by the sight of very definite inter- 
ference fringes in the telescope, ‘The result 
‘was much smaller than expected, but it was 
still a definite result. For the first time in 
history, man seemed to see the earth move 
{n relation to space, or absolute motionlens- 
ness. All other observed motion of the 
‘earth had been in relation to some other 
supposedly moving body. 

The effect, unfortunately, was not big 

‘enough to make the 
matter sure, and 
they had decided to 
repeat the exper 
ment when war in- 
tervened. 

Meanwhile, the 
Einstein theory had 
gained its universal 
fame, 

In 1921 Professor 
Miller decided to 
perform his 1914 ex- 
eriment again, and 
this time to do it on 
the summit of 
Mount Wilson, 
Calif, in order to 
et as far as possible 
above the supposed 
“dragging” of the 
ther by the earth. 
He feared, also 
some obscure mag 
netic disturbance 
arising from the 
steel framework of 
the original appa- 
ratus, and so made 
the new interferom- 
eter of concrete, 
with aluminum 
mountings. ‘This in- 
strument was set up 
fon Mount Wilson, 
close to the building 
which houses the 
world’s largest tele- 
scope, and was 
closed in a. tiny 
shelter christened 


es got definite 


Above, Prof. J.T. 
‘Tykociner, scien 


ing movie soon to 

become more th 
mere experiment? Will 
the speech and laughter 
of film heroes and hero- 
fnes, now left to the im- 
agination of audiences, 
oon echo through mo- 
tion picture theaters with 
true realism, in exact 
accord with ‘the move- 
ments and gesticulations 
of the netors’ images on 
the sereen? 


I ‘THE talking, sing- 


‘While some experts in the mo- 
tion picture industry are still 
arguing against the desirabil 
adding speech and song to silent 
pictures, a small army of scientists and in- 
‘ventors in practically every country of the 
lobe are hard at work on ingenious schemes, 

to cinema films by giving 
the actors natural voices, 


Picture and Voice on One Film 


One of the most promising solutions, 
in so far as immediate results are con- 
cemed, comes from the University of 
Minois, where tests of the talking pictures 
‘of Prof. Joseph ‘Tykocinski Tykociner, 
‘assistant professor of research in the engi- 


of adding more 


be given voices and made 


such remarkable progress it 


movies talk are described 


neering experimental station, 
are reported to have met with 
‘marked success. His method 
of placing the image of a voice 
‘on the same celluloid movie 
film that carries the picture 
image, then reproducing the 
sound image into sound again, 
in not s0 revolutionary as are 
the refinements of the mechan- 
jams by which he actually 
photographs the voice vibra- 
tion by a beam of light, then 
conversely recreates by’ elec- 
tricity the sound from the 
photographie image in ampli- 
Sed volume, Film samples 
Produced by this method are 
reported not only to have pro- 
duced the voice of the actor 
with a high degree of fidelity, 
but to have completely syn- 
chronized the voice and the 
action on the sereen. 

In the past, the difficulty of 


y of 
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Will America or England Win 
Race to Make Movies Talk? 


Remarkable Cameras Photograph Actors’ Words 


T= greatest question in the motion picture world today is 
whether or not the pictures of players in the movies should 


to speak their parts like actors on the 


stage. While many artists, motion picture experts and writers as- 
sert that the power of the silent drama will be damaged if its 
silence is destroyed, scientists in three countries have lately made 


in photographing and reproducing voices 


on movie films that it seems certain the coming of speaking photo 
plays—whether we want them or not—eannot be long delayed. 
‘The most promising recently invented methods of making the 


in this article. 


obtaining this complete synchronization of 
voice and action has been one of the great- 
fest stumbling blocks in the way of success- 
ful talking movies. Attempts of the actor 
to talk into recording phonographs after 
performing before the cinema camera, 
watching & reproduction of his image to 
‘guide his speech, have resulted in only im- 
perfect approximations of xynchronisma, 


Light Beam Records Sound 


Professor Tykociner obtains his voice 
record by an attachment added to the or 
dinary cinema camera. ‘This attachment 
comprises a powerful light source that 
throws a beam of light on to the film atrip 
at the same time that a pictorial record is, 
bbeing made through the lenses. ‘The ine 
tensity of this light beam is varied by a 
shutter operated by a diaphragm, which in 
turn moves in accordance with the flutter- 
ings of hidden microphones near the 
speaker-actor. As the intensity of the 
light beam varies, the sensitized film is 

likewise affected to a correrpond- 
ing degree, and after develop- 
ment, this voice record appears ns 
a narrow wavy band eros 
marked by stripes of varying 
density. 

After a positive is made from 
the negative, the positive ean be 
run through’ any standard pro- 
{jector that is provided with an attachment 
to recreate the voice from the photographic 
image. The film picture is thrown on the 
‘sereen in the customary manner, but a 
second ray of light focused through the 
Photographie record of the voice strikes a 
sensitive photoelectric cell. This cell is 
made of a thin layer of caesium, rubidium, 
Potassium or selenium deposited on one side 
of the glass wall of the gas filed bulb, and a 
plate or grid of wires suspended in the 
center. ‘The deposited layer and the elec 
trode are connected ‘a sensitive 

japhragm through a battery. When 
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a beam of light 


rikes the light- 


trons that are set free travel in a 
stream to the electrode and allow a 
current to flow. Although the current 
that moves against this electron 
stream is small, of the order of one | 
billionth of an ampere, the microphone 

is operated by amplifying the current 
flow by a series of vacuum tubes. 

Since the current flow in the photo- 
clectrie cell will vary according to the | 
variations in light intensity, the mi- 
cerophone will vibrate in strict agree |, 
ment with the movements of the 
original microphone that stood before 
the speaker when the film was made. | 

By having the voice record on the 

same film and exactly opposite the 
faction image, synchronization, the 
nek of which has so conspicuously 
impeded the advance of talking motion 
pictures, is at all times assured, 

Ifa section of the film is dam- 
‘aged by carelessness or by fire, 
the removal of the action re- 
‘moves the corresponding voice 
image, and although the gap 
will be evident to the audi- 
‘ence, the action and voice from 
the faulty point on will be in 
full synchronism. 


English Competitors 


Another inventor—Professor 
A. 0, Rankine, of England— 
working independently, has 
evolved a system of talking 
pictures, following almost en 
tirely the procedure of Pro- 
feaaor Tykociner, except that 
Professor Rankine uses a light 
beam passing through a slit 
and a series of optical lenses to 
obtain the record of the voice 
fon the film strip. 

In England, also, Grindell 
Matthews has worked out 
method of recording the voice 
of the cinema actor, in which » 
famall mirror, oacillating in 
accord with the vibrations of 
the diaphragm of the micro- 
phone, prints ite record on the 
celluloid film. Mr. Matthews 
‘uses separate recording devices 
for voice and picture, one 
above the other. 

Two German inventors, 
Ernst Walter Ruchmer and 
HL Thirring, in a scheme for 


rw 


hencuny \ 
meevame —o 


viaaaring 


sensitive metal film in the bulb, elec — [/¥] { 


Made. Note, on the right edge of the fim, 
the voice record consisting of light bands 
produced by variations inn light, bearn in 


faphragm. 


= 


Twin Camera Records Voice with Pictures 


\HIS is England's best bet in the race to develop a “talking movie” 
camera. Recently invented, by Grindell Matthews, the apparatus 
consists of two combined cameras, one of which records motion ple- 
tures, while the other makes a synchronous photographie record of the 
actor's voice. "The voice is transmitted through two funnels to micro- 
nern, 


with vibrations of the microphone diaphragin and an interposed prism 


combining sound and sc- projection ata given sound from the phono- 
tion, photograph the sound graph. Two talking machines are worked 
waves by" recording the Alternately to secure continuity; when the 
fluctuations in the intensity record of one is exhausted, the other comes 
of a ray of light under the into play. By this means the sound records 
influence of electromagnetic are joined up, just as films are cemented, 
Vibrations induced by the end tocnd, 

‘acllations of a microphone 

diaphragm. ‘These records 
fare then reproduced at the 
RES RES Siat'Gleuee || Unique Talking Movie De- 
iimnges by utilising ove ot || Bice Invented by De Forest 


the various forms of photo- it a Radeats ek 


electric cells. 
fort to. produce commercially 

The method of producing |} practicable talking movies is narrowing 
speaking movies by com- || Yown to.a contest between scientists int 
Bining the phonograph and || America, England, and France: the 
inematograph—a method || announcement comes that Dr. Lee 
attempted by a number of || De Forest, inventor of the audion used 
experimenters with only || in radio receiving, is prepared to enter 


the race with @ 


partial success—is reported 
to have been developed to 
jigh degree of perfection 
in France by Léon Gau- 
mont. Heretofore the chief draw- 
Gack to this method has been the 
extreme difficulty of keeping the two |] actor's vice are reproduced in the form 
instruments “in step"—that is, of 

making the sounds from the phono- 
graph keep pace with the action in 
the screen picture. 

‘This difficulty Gaumont is said to 
have overcome successfully by means 
of improved synchronizing devices. 
‘These include a rheostat placed in a 
circuit common to the motors of both 
‘machines to secure equality of speed, 
and a small “booster” motor to 
remedy any lag or lead in the record- || Heh. 
ing apparatus.” For reproduction in 
the theater, an electric control auto- 
matically starts the cinematograph 


modulated by the voice current, 
the sound wave that is photo: 
eraphed on the film. 
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How You Can Burn 30% Less Coal 
and Still Keep Warm This Winter. 


Use Scientists’ Astonishing Discoveries about Your 
Heating Plant to Thwart Coming Coal Famine 
By W. H. Driscoll 


Micatione “eating planta tay tg” 

ae tegen 

scrapers ike the Woolworth Build 
id nhparhaby isthe hesing 


F YOU could be amured that you could 
‘nave a considerable part of your fuel 
bill for ‘the coming winter by making 

4 few simple changes in your heating plant 

find your house, would you try it? Accept, 

then, my naurance that the average house: 
holder can make such a saving; or, stati 
the eave negatively, of the 260,000,000 « 
more tona of coal burned annual” ths 

Country for heating homes, at less 

tent i lont in preventable waste 

"The best types of house heating plants 

have a thermal eficieney of 
about 60 per cent. That is, 
they deliver in heat. to. the 
rooms about 60 per cent of | 
the fuel "valuo of the coal 
burned in them, ‘Tut most of 
the millions of stoven, fur 
private homes show 
lower emicleney, probably half 
sin great, Th nome eases, the 
heat lean into the celar in- 
stead of being carried to the 
Yooms: upstairs. Sometimes 
the fault isin bad design of 
furnace, boiler, or chimney: 
more often it in in faulty: ine 
sallstion. Sometimes the 
fault cannot be easily reme- 
died, ut there is hardly 
house heating plant in exis- 
tence that eannot be improved 
by any man ponsessing inge- 
nity hnd'some mechanical 
aia 


A Second Coal Famine 


‘An industrial upheaval has 


‘age this winter. Onc 
fore—during the wai 


and that experience 
ened as never before scientific 
interest_in_ the problem of 
conserving fuel in the home. 
‘The conclusions drawn from 
1 great deal of resultant re- 
search work are just becom- 
ing available to engineering, 
bbut in general the heating in- 


——__© 
wasting coat 


fatecuare Ss 


Director of the American Soci 


‘of Heating Engineers 


“TP HERE is apparently « grave fuel 
‘approaching. 1 believe 


‘Office buildings in which we 


‘nly 
‘ight hours aday. "Yet homes have been 


New York City—not to mention the Con- 
Yinental and Commercial Bank Building of 


BECAUSE scientiic, heating of the 

‘small house is his hobby, Mr. Dris- 

coll has consented to "give ‘readers of 

POPULAR. SCIENCE MONTHLY in. the 

accompanying article helpful advice for 
‘economy. 

“His article is not intended as a acientific 
‘treatise. ‘The figures given are in some 
ceases simply approximations or estimates, 
for comparative purposes. Mr. Driscoll 
hhas “merely endeavored to point out how 
much may be done to increase the efficl- 

‘ency of the domestic heating plant. 


dustry has not 
hitherto passed 


) 


THE WRONG WAY TO 
RUN A FURNACE 


[sane 
fare of the most economical con- 


‘struction, costing $6000 or leas. 
‘These homes nearly 
slyiaya are heated by 
stoves or warm ait 
furnacessimply be- 
aus such heating 
plantaare cheap- 
cst. ‘There are 
nome 10,000, 
000 homes in 
the country 
that depend 
‘on atoves for 
heat. And 
probably an 
equal number 
use warm nirfur- 
aces, AN alle 
thority’ on steam, 
water, and vapor 
ating aywtems esti- 
mater that there are 
about 8,000,000 boilers in 
private homes used for thee 
types of heating. 
Tn recent years the warm 
‘has apparently 
x in popularity 
‘on is wide-spread 
that it ie obsolete. Nothing 
could te further’ from the 
fact. ‘The trend of recent in- 
vestigation seems to indicate 
eal heating plant 
‘home, when it is 
developed, probably 
this type, for it 
rnore readily than 
pe to simple im- 
ements that will eut fuel 
bills and add to comfort, 
Of the t 
Jem of house heating set in 
motion during the wartime 
fuel shortage, one is sup- 
ported by the American So- 
ciety of Heating and Ventilat- 
ing Engineers in conjunction 
with the United States 
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Bureau of Mines at Pittsburgh. The 


hhanging rooms, with no cellar beneath and 


31 
Storm windows and doors (especially on 


‘second is conducted by the University of only one thickness of boards on the floor, the north and west sides of the house) 


Ilinois, with the support of the National 
‘Warm ‘Air Heating and Ventilating Asso- 
ciation, 

The principal tests at the Illinois Uni- 
versity laboratory have been conducted in 
‘a novel skeleton house, erected within the 
great mechanical engineering laboratories 
of the university. Various types of fur- 
nnaces are installed under the skeleton house 
‘and the rooms are inclosed by various types 
‘of walls or partitions as desired, 


Long Accepted Theories Exploded 


‘One of the important results of these in- 
‘vestigations has been to explode some of the 
theories held since time immemorial. For 
instance, one of the first things usually sug- 
gested to the man who seeks relief from a 
oor furnace, is to cover all exposed warm 
air ducts with asbestos paper, Common 
‘sense would seem to indicate that this is the 
right thing to do, but repeated tests have 
shown unmistakably that the usual single 
coating of asbestos paper actually increases 
the heat radiation from that pipe as much 
‘as one third! 

‘This series of experiments indicates a 
general rule for insulation against heat or 
cold that the amateur heating engineer will 
find constantly useful. When insulating 
‘against low temperatures (warm air pipes, 
the heat or cold of outdoors, ete), the best 
ingulation is closed air spaces; but in insu- 
ating against high temperatures (furnace 
, use a solid insti 


“The proper insulation of & house against 
outside weather is too often neglected by 
the builder of small houses. Te ix hardly an 
tenggeration to state that fully 40 per cent 
of the heat lowes in the average house can 
be attributed to this neglect—the leakage 

‘windows 


not very well tear down a wall to correct 
these defects, he ean at least take the fol- 


Seo to it that there are no holes at the top 
or bottom of the walls by which air can 
ireulate from the cellar to the attic. If 
there are such holes, cover them with 
building paper or wallboard. It is a com- 
mon thing to find that the insulation of a 
house has been applied effectively except 
to the ceilings of the top floor, where only 
fone thickness of plaster separates a warm 
room from a cold attic Tn this ease, tucke 
building paper over the tops of the rafters 
to inclose air spaces over the ceiling. Over- 


Vee eww 


TTS chart shows how the tempera. 
ture of the home may be lowered 
‘with no loss in comfort if the relative 
humidity of the air is increased, thus 
effecting an important saving i fuel. 


Mosteein fre Ae ‘Geeanve ramon) 


are often fatal to the operation of the heat~ 
ing plant. 


Extensive tests have demonstrated that 

perfect comfort is possible at a temper: 

Stare of 63 degrets i the hamiity 
Relative humid. 


ssuficiently maintained. 
ity can be measured by a hygrometer 


‘and weather stripping will frequently save 
their cost in fuel in a single season and are 
among the ordinary precnutions that ought 
to be taken, 

‘The most reliable indication that a heat~ 
ing plant is wasting coal is a warm cellar 
Sometimes the cause is defective construc 
tion of the furnace itself and there is little 
to be done about it, but more often the 
blame for a hot eellar lies in poor workman- 
ship and careless installation. 


air furnace is poor circulation 
fof air within the furnace, which in turn 
may be due to two things—wrong layout of 
the warm air pipes overhead or, more 
likely, wrong construction of the cold air 
uct bringing air to the furnace. 


Intake Pipe Causes Trouble 


Nearly every furnace user has found it, 
difficult to get an even distribution of warm 
air to the registers. Sometimes nearly all 
‘the heat will issue from one register, while 
other registers will be cold or may 
even draw in cold air. This con- 
dition is almost always due to the 
small size of the cold intake pipe, 
and if it is remedied, many of 
the common furnace troubles 
will be eliminated. The ine 
take pipe ought to have an 
area in cross section prac- 
tically equal to the com- 
bined area of all of the 
‘warm air pipes, It ia safe to 
‘say that scarcely one furnace 
{installation ina thousand 
meets this condition, 

First aid for most furnace 
troubles consists in enlarging 
ir duet, In doing this, we ought 
{oTaveld the old; olf mistake of Canara 
the cold air from outdoors. It ia a mistaken 
idea that it is unhealthful to recirculate the 
air in the house. One investigator estimates 
that 90,000 cubic feet of air an hour is 
needed to heat the average house of eight 
rooms and bath. If 10 persons constantly 
‘occupied this building, their maximum re~ 
‘quirement for fresh air would be 18,000 
ccubie feet an hour. As a matter of fact, the 
infiltration of air about windows and doors 
‘would bring in about that quantity of fresh 
air and itis simply a waste of fuel to heat 
the total quantity of air passing through 
tthe furnace from the outside temperature, 
insted of rebeating the alrendy warmed ait 

the rooms. 

In a church where two furnaces were 
used, one taking its fresh air from the out 
‘side and the other from inside the structure, 
it was found in careful testa that the second 
furnace gave exactly twice the heat of the 
first in cold weather on the same amount 


Outside or Inside Inlets 


It is a good plan, when remodeling the 
air supply duct, to provide both outside 
‘and inside inlets with a leaf valve at the 
junction of the two pipes so that all or any 
part of the sir supply may be taken either 
from outside or inside the house, The out 
‘side air supply can then be used in mild 
weather, or whenever wanted. 

If the furnace works all right in mild 
‘weather, but fails in extremely cold weather, 
reljef may be obtained by placing a small 
‘electric fan in the inlet duct to blow air to 
the furnace and thus cause a brisker cir- 
culation throughout the whole system. The 
fan would be used only in warming up the 
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for comfort. 


“* A\IR need never he heated above 65 degrees 

Anything above that point 
represents waste and extravagance. 
runs up a big coal bill and opens various doors 


It simply travagance. 


to the coming of the doctor. 
coughs in winter is almost a sure sign of ex- 
'—Dr. William Brady, noted Amer- 
ican authority on health in the home. 


The onset of 


house in the morning or in extremely cold 
weather, It is a matter of record that an 
ordinary electric fan installed in this way 
will double or triple the capacity of the 
heating system. 

‘When a fan or blower is used, however, 
all air must be taken from inside the house, 
that is, recirculated. The fan causes a 
much larger movement of air through the 
furnace and as a result the registers deliver 
a large volume of slightly heated air rather 
than a small volume of 
highly heated air (a desir- 
able thing). If air is taken 
from outside, it might even 
chill the house rather than 
warmit, 


Thermostatic Control 


Another very great im- 
provement in the ordinary 
furnace installation is the 
addition of one of the now 
familiar automatic ther~ 
‘mostatie control systems 
for the dampers. This ap- 
paratus cannot be mi 

home very well, but a 
ber of standard makes are 
available, some of which 
‘automatically open the 
drafts in the morning at a 
predetermined hour. In fact, 
such controls literally do 
everything but shovel on 
the cou! and take out the 
ashes. ‘The instruments 
range in price from about 
$80 to more than §100, but 
will soon save their cost in 
coal, ‘They entirely elim 
nateauch aceidentsasletting 
the fire get too law before 
the dampers are turned, oF 
forgetting that the dampers 
fare open until the house is 
too warm—both fuel wast 
ing operations. 

‘Steam, hot water, and 
vapor syatems eannot be so 
easily improved by "home- 
made” methods as can 


little opportunity for improvement aside 
from the possibility of improved control of 
the dampers. Contrary to the common 
notion, the hot water system does not im- 
prove the humidity conditions within the 
home. Asa matter of fact, if the humidity 
‘conditions are to be improved, water pans 
‘orother separate method must be provided 
to introduce additional moisture. 

‘The matter of humidity is of prime im- 
portance in domestic heating and it is the 


this principle reflects directly on the coal 
pile, for a saving of only a few degrees in 
heat means a large saving in fuel. Experi- 
‘ments with the classrooms at the Univer- 
sity of Illinois, showed a saving of 17 per 
‘cent in fuel consumption in a temperature 


‘urge a house temperature of 68 degrees, and 
it has been demonstrated in extensive tests 
that it is possible to be perfectly comfort 
able at 63 degrees if the 
humidity of the air is sufl- 
ciently maintained, 
Humidity, it ought to be 
‘explained, isa relative term, 
and in expressed in percent 
age. Air absorbs water Ii 


tion—at which it, will hold 
no more. When the humid- 
ity is 50 per cent, the air 
contains half of the total 
amount of water it can hold, 
‘This ability to hold water 
Increases rapidly as tem= 


perature rises. For ine 
stance, at zero air is satu- 
rated when it contain one 
half grain of water a 
cubie foot. ‘This same air 
heated to 70 degrees would 
have a humidity of only 6 
per cent, whereas more than, 
four grains of water a cubic 
foot at 70 degrees are neces- 
sary for bodily comfort. 


Home a Desert 


It will surprise many 
people to learn that the 

erage house in winter is 
ually dryer than the 
Sahara Desert. The aver 
age humidity of the great 
desert is about 90 per cent. 
During the month of Feb- 
ruary, 1919, the technical 
instructors of one of the 
high schools in Newark, 
N. J., kept account of the 


warm air furnace systems, 
but there are a number of 
patent specialties that will 
materially increase their 
efficieney. Automatic con- 
trol for the steam system is 


Where Revolutionary Heating Facts 


5 Gone 


Have Been Learned 


somthon but fuel wasting theories about house 
“ouch as the idea that it is unbealthful to reheat 


humidity within the class 
rooms and outside. ‘The 
average outside tempera- 
‘ture was 38 degrees and the 
average humidity 61 per 
cent, Heating this air to 


and recirculate the already warmed air in the home, or that a 
coating of asbestos paper will prevent heat radiation from warm 
fic pipes —have been exploded by recent tests in this remarkable 
Sgkeleton house,” erected in the great mechanical engineering 
laboratories of the University of Ilinois. "For the tests, various 
types of furnaces are installed beneath the “house,” while the 


much simpler than for any 
of the others. A tempera 
ture regulator consisting of 

actuating a 
is connected. by 


70 degrees (there was no 
provision fdr humidifying 
the air within the building) 
reduced the humidity to an 
average of 15 per cent, just 


rods or chains with the 
dampers will automatically 


Toms are inclosed by different Kinds of walls and’ partitions 


half that of the Sahara 
Desert, On some days the 


maintain whatever steam 
preasure may be. desired. 

‘Beonomy of installation often influences 
the selection of cheap venting valves on the 
radiators, These soon become faulty, in 
operation, with the result that sputtering, 
leaky valves or cold radiators are common 
experiences. Such conditions may be 
remedied by replacing these with higher 
grade and, in the end, more economical 
valves. 

‘The hot water aystem apparently offers 


most thoroughly neglected of all the ques 
tions involved. The human body, like a 
house, is constantly losing heat, and most 
of the loss is due to evaporation of body 
‘moisture. When the air is humid, evapora 
tion is slower, hence the loss of body heat is 
Jess than when the air is dry; and therefore 
wwe can be comfortable in the heated house 
at comparatively low temperatures if the 
air is sufficiently humid. Application of 


humidity in the classrooms 
‘was as low as 8 per cent, and 
only on two days did it reach as high a 
mark as the Sahara's average. Further in- 
vestigations showed that this condition had 
aa very bad effect on the comfort, ability for 
work, and the behavior of the pupils. 
Investigations have conclusively demon- 
strated that the increase in sickness that 
always occurs in winter is due, not so much 
to a lack of ventilation, as to a lack of 
humidity in continued on page 102) 
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‘Singing Lamps” to Warn 
Miners of Danger 


‘AFETY lamps that sing when danger 
from “firedamp” threatens have been 
devised for the use of miners. The 
Principle employed is that of the “singing 
flame.” Scientists 

have known for cen- 
turies that a hot 
flame burning in a 
narrow tube under 
certain conditions 
ill set up vibra- 
ayo, tions and produce 


yet audible sounds. 
ae ‘The lamp consists 
of a burner fitted 
‘with a small coil of 

fwisecots wire and inclosec 
a glass tube, which 
in turn is ‘placed 
‘Servon within a metal ease. 


Air supporting the 
combustion enters 
near the top of the 
ease, passes down 
ward and then up 
bby the burning wick, Adjustment of the 
‘lame will make it sing when the percentage 
of fire damp, or methane, reaches a danger- 
‘ous proportion. In practice this has been 
found to be at two per cent. 


How the lamp i 
“designed” 


Signboard with Wings 
Revolves in Breeze 


ASIMATED bittboards operated by 
‘wind gusts have made a decided hit 
‘with merchants near Dayton, Ohio, the 
home of Mr. C, L. Correll, the inventor. 
"The sign is mount i 
tripod and has four wings, five by 10 feet in 
ie, carrying advertising matter on both 
ides. All rotating parte are suspended 
from ball bearings to make the sign 
responsive to slight wind currents. 


Four rotating win 
‘elpod, carry a 


One Man Pulls Stump by Hand 


‘anchored 

re attached %o 
the'ttamp te be pulled, "The oper 
Stor turns the erank of the winch 


'UMPS can be pulled by hand with 

‘light, portable machine recently 
invented by John Martinson, of Wren- 
shall, Minn, 

By a very simple arrangement of 
‘gears, sheaves, and a double block and 
tackle, the strength of one operator is 
multiplied to that of 672 men. A wire 
able slipped around the top of the 
stump yanks it out by the roots. 

‘The essential part of the dev 
light “wheelbarrow” carrying 
‘winch operated by a crank. A 


Two-Foot Fish Red Casts 
Line 150 Feet 


Cars of 150 feet with a rod only 23 
sncunes antes 
eee one 
Sar apie we 

‘arenas 
re 
Siri teeetoe an eae 
lap pe ares 
Soe 

See aren cae es 
oie reearse Bhan: 
eeipceen othe 
= 


12 boat, supplies a support for the 
id reel for still fishi 


passed around the top of the stump to 
be removed, the tackle hooked on and 
set taut, ‘and the portable winch 
anchored to another stump by a strap 
passed around the root. ‘The operator 
then turns the handle of the winch 
until the first stump is hauled from 
the soil. 

‘An adjustable gear ratio makes this 
machine adaptable to all sizes of trees 
One farmer pulled 64 stumps in threo 
hours, without assistance, in a contest 
at Deer River, Minn. 


Scientist Asserts Will Power 
Can Be Weighed 


)WER of will” is visibly demonstrated. 

by a strange “will board,” according 
to its owner, Mr. Hereward Carrington, of 
the American Paychieal Institute and 
Laboratory. 

‘The will board, originally devised by 
Dr. Sidney Altruts, of Sweden, is a flat 
piece of wood pivoted unequally upon 
knife edges and connected at its longer end 
‘with a delicate spring scale by a flexible cord 
When adjusted for the test, the weight of 
the board at the longer end is five ounces. 

When any pressure is placed upon the 
short end, the scale reading will be less, of 
course. Yet when the subject is told to 
place the tips of his fingers lightly on this 
end and “will” that the longer end be 
depressed, the reading of the seule can 
‘sometimes be increased beyond the normal 
five ounces, it is said, thereby proving the 
subject's “power, 


ory 


Bridge Arches Built with Floating Form | 


BY,USING « single, doating founda 
tion form in the construction of 92 
reinforeed concrete arches for a new 
railroad bridge across the Susquehanna 
River at Harrisburg, Pa., the Phila- 
delphin & Reading Railway recently 
solved the problem of supplanti 
old 46-span steel bridge, 
bridge on the 
rupting traffic 
‘The movable form for the conerete 
arches, with a span of 66 feet, had a 
width of only 18 feet nine inches, hal 
the width of the completed bridge. Tt 
‘was supported by a steel traveler 
mounted on a barge, which was towed 
[2 te enition tor the construction of 


"supported by a cantilevered structure 


concrete arches of the bridge in the 
Photograph above, wore built 


the arch. ‘There the f 
according to the be 
of the span by means o 
safety winches. When 
the pouring molds 
Concrete was carried ( 


1m was adjusted 
ft and direction 


age trac 


bolted to the upper part of the steel 
bridge. A derrick boat handled the 
molds and reinforcing steel. 

In this manner, while one half of the 
new concrete bridge was being built, 
traffic was handled without interruption 
‘over the single track on the old struc 
ture. 

As soon as the first half of the 

bridge was completed, the one 


the other half was built 

Since there are 46 arches in the 
bridge, and each arch is made in two 
sections, it was necessary to set up the 
movable form 92 times in completing 
the bridge, 


Mortising Machine Save: 
Carpenter’s Time 


A NEW portable mortising machine wil 
eut any kind of a mortise in a few 
minutes, saving about 90 per cent of the 
time formerly required in this work. It is 
patticularly designed for cutting door-lock 
mortises, 

‘After. the machine is clamped to the 
work, the rotation of the handle spins a 
revolving cutter back and forth and at the 

fame time advances it as the slot deepens 
tool is similar in form to an 
er bit, but without the serew 


The bottom of the tool is perfectly flat 
and its spiral edges, as well as the bottom 
edges, are sharpened. Various sizes of bits 
are supplied for different sizes of holes. 


‘Tape measures, rolled into bolts of German 
cloth, now tell salesmen at a glance the 
‘measure of cloth remaining in the bolt, 
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Disk Machine Cuts Turf 
Borders Evenly 


A LAWN ‘edging machine for cutting 
turf bordering on paths and drive- 
‘ways has been developed by a Cleveland 
manufacturer. The machine 
work formerly performed by a 
guide line, but cuts more evenly. 

The edger is driven by a single tractor 
wheel that runs along on the grass surface, 
‘This wheel, acting through gears, rotates 
small steel'cutting disks at 3000 revolu- 
tions a minute. So high is the speed that 
the disks readily eut through twigs up to 
fone quarter of an inch in diameter. 

‘The disks are made self-sharpening by 
setting them at an angle, 


‘Small cutting diske are ra 
ated by’ single acter whest 


Ultra Violet Rays Kill Anthrax Germs 


AS APRARATUS that _makes powsible 
the destruction of germs of anthrax 
‘and other dangerous diseases contained In 
ales of infected wool or hides, without 
opening the bales or separating their eon- 
tents, has recently been perfected by Dr. 
‘Alfred Dinaley and Capt. A. 0, Pulman, of 
London, England. 

‘The economic importance of the inven- 
tion is the fact that it will greatly reduce 
the cost of disinfecting imported wool or 
hhides that heretofore has amounted to 
‘about three cents a pound. With this 
process, which instead of formaldehyde 
tutes the germ  de- 
stroying power of ul- 
tra violet light and 
certain invisible rays 
of even greater effec 
tiveness, the cost is 
reduced’ to not more 
than half a cent a 


pound. 

Most of the in- 
fected wpol comes 
from East India and 


Persia, where anthrax 
ia prevalent among 
cattle. 


tion that do not, at 
the same time, cause 
a deterioration of the 
‘wool. Formaldehyde 


itnecessary to unpack every bale, wash and 
‘scour the contents, and then repack the bale. 

During the war, Doctor Dinsley experi. 
mented extensively with ultra violet and 
{infra red rays, although not with the object 
of ascertaining their potential germ killing 
Power, The remarkable penetration of the 
ultra violet rays suggested the possibility 
of employing these and other invisible raya 
for disinfecting. After several yeurs of ex- 
perimenting, Doctor Dinaley, assisted by 
Captain Pulman, evolved an apparatus in 
which ultra violet rays are produced by a 
mereury vapor tube, 


proved effective, but 
its employment made 


3 tube, pene= 
‘germs 
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Coastal Motor Boat Must Dodge Own Torpedoes 


IN RECENT tests on 

the Thames. River, 
England, armored 
coastal motor boats 
destined for the United 
States navy, clipped off 
a two hours’ run at a 
speed of 46 miles an 

‘The miniature ves 
sels are only 45 feet in 
Tength and eight feet 
six’ inches in beam, 
Each is driven by a 
12-cylinder 375-horse- 
power gas engine, 
‘which in turn is started 
by a small. 24(-horse- 
power auxiliary engine, 
Equipment fort 
depth charges and two 
18-inch torpedoes is in 
cluded as part of the 
‘armament, 

The hull 


sides of the troughs are 
oak runners faced with 
strips of manganese 
bronze, and the torpe- 
does, which lie in the 
troughs, are fitted with 
angle brackets that rest 
fon the runners, 

‘One or both torpe- 
does are discharged 
over the stern while the 
boat is traveling full 
speed in the direction 
of the objective. Since 
the torpedo travels in 
the same direction, the 
course of the boat is 
altered as soon as 
the deadly missile is 
Inunched. 

‘The torpedo is aimed 
by bringing the pointer 
oof a director gear, the 


the objective in 


structed of two-ply 
hogany with ea 
between the layers to 
insure waterproof construction. In general, 
the hull design follows that of hydroplanes 
with th for lifting the bow out 

‘Thus the draft at full speed is 


Cider Barrel Becomes a 
Talking Machine 


GOMETHING strictly new in musical 
‘instruments has been evolved — by 
William T. Weinshank, of Chicago, who 
converted i cider barrel into an attractive 
Phonograph at a coat of only $11.75. 

‘After thoroughly clesning the barrel, 
Mr. Weinshank eut double doors in the top 
side with a keyhole saw and swung the 
doors on hinges. A second hand spring 
motor and tone arm suspended from the 
{inside of the barrel completed the works. 
‘The erank protruded from one end. 

‘To give the talking machine a finish, the 
barrel was placed on a special support into 
which the cireular heads fitted, and, as a 

realistie touch, Mr. Weinshank added 
a spigot. 


Ont 20 per cont of the wood in a forest 
reaches the form of seasoned, unplaned 
umber, government reports show. 


From the stern of the little speed craft, torpedoes are dlocharred slong 
he ES Seo trwughs chown in the above photograph 


only few inches, For carrying and 
releasing the two torpedoes, two troughs, 
formed of mahogany boards, are provided 
in the after portion of the boat. Along both 


and is. discharged by 
‘the usual torpedo tube, 

When the boat is to 
bbe used for mine laying, the mines are ear- 
ried in the torpedo troughs. Sling plates 
are provided for lifting the craft out of 
water and earrying it aboard a mother ship. 


Draftsman’s Instrument 
Will Draw Ellipse 


BASED on the theory of the 
that the two axes have a defini 
tion to each other throughout the path of 
the curve—an instrument has been devised 
for draftemen that readily draws ellipses 
‘of any size from one by two inches to 11 by 
15. The geometrical figures can be drawn 
in any position with one circular motion. 

‘The entire instrument, which is made for 
attachment to the regulation T-equare, is 
12 inches long, two inches high, and three 
inches wide. 


C0 


Intricate patterns ie 
hie, inetrument, ate 
to Tonquare 


Sains gf 


T THE Bureau of 
Washington, D. C., 
eylinders of whit 

in appearance, 
portance to the scientific and technical 
world. ‘They are the two national kilo- 


metric system is based. ‘They stand just 
aan inch and a half high, and their diam- 


ter is the same as their height 
‘These two chunks of metal, presérved 
under glass covers in a vault, have re- 


iy the precision 


working 
ards in use at 
the Bureau for 
many years. 
‘They have also 
been checked 
by comparing 
them with each 
other.” The re- 
sults are most 
satisfactory. 
‘The compar 
isons of the 


National Kilograms Marvels of Accuracy 


standards in 


national standards were made with an 

wecuracy corresponding to one part in 
100,000,000. In other words, if one of 
these kilograms were regarded as being 
‘owned equally by every one in the 
United States, the removal of the share 
‘of one person from the whole could be 
detected. The agreement between the 
two national standard kilograms wat 
‘even closer than this. On comparing the 
‘weighings, the final resulta ehecked out 
exactly to the last figure to which the 
computations were carried. 


working stand 
ards with the 
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Quick Change of Wheels Converts Truck into Tractor 


round grippin 


“THE amphibian plane now has its 
rival in a combination truck and 
tractor recently developed 
Like the land-and-water plan 
two neta of running gear one for exch 


France. 


For work in the Geld, the truck whesls are replaced b 
cor wheels of large diameter 


"diameter 


For road travel, ordinary pneumatic tires 
are used, But when the machine reaches a 
field to be plowed, the rear wheels are re- 
placed by ground gripping tractor wheels 
and the front wheels are supplied with rims 
of larger diameter. The tractor wheels are 


‘On the road, the truck rides on pneumatic tires, with the 
tractor wheels slung at the siden 


driven by means of a link belt from 
gears on the rear axle. 

In highway travel the machine with 
its 18 horsepower, four cylinder engine, 
can make 19 miles an hour. As a tractor 
its speed is reduced to about six miles, 


Pushbutton Trips Save 
Fingers of Workmen 


USHBUTTON tripping devices that 
require both hands for operation con- 
stitute one of the safety measures in the 
stamp press department of a Detroit auto- 
mobile manufactory. 
Since the pushbuttons are separated a 
distance of one foot and require both hands 
tute them, it is imposible for the 
to’ descend until the work- 


dogree of safety ix attained in machinery 
attended by two or more men by providing 
‘two puahbuttons for each workman. 

In addition to the reduction in accidents 
through the uso of these controls, the fatigue 
of foot tripping mechanisms is obviated. 


Stableboy Turns Crank to 
Curry the Horses 


ISSATISFIED with the old method of 
eurrying horses by hand, a French 
mechanic has invented a revolving brush 
that docs the same work quicker and better. 
‘A cylindrical brush with stiff bristles is 
‘equipped with a shaft that fits into a hand 
driven device similar to the common breast 
drill. A crank with a wide sweep gears up 
the speed of the revolving brush. To 
operate the device, the stableboy places the 
support of the curry brush against his 
chest, grasps the shank of the brash in his 
left hand and turns the crank with his right. 


This Small Movie Machine 
Uses Flashlight 


INIATURE motion-picture machines 

that use ordinary flashlights as the 
light source and produce sufficient iumina- 
tion to exhibit pictures in the daytime have 
been developed for home entertainment 


and commercial purposes, 
The flashlight rests on « base containing 
the intermittent mechanism of the device. 


vvgh 
in 
tho 


How the Aashligh 
‘projects the film 


A Rain Cape of Paper Folds into Handbag 


N_EMER- 

GENCY rain 
cape that can be 
carried in the 
purse until opened 
for use in protect 
ing a woman's hat 
and wraps from 


le 


hhas been recently | — 


uf) 


devised by Joseph 
A. Gavin, a resident of New York City. 

‘The cape is made of waterproof, 
watertight paper in black, white or tan. 


‘The paper is odorless and sufficiently 
durable in texture to be used several 
times if handled carefully. 
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[ Some Current Sidelights on Human Ingenuity 


Re Sport on Water Shoes 
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Machine Carves Portraits from Photograp! 
New Automatic Drill Will Compete with Sculptor’s Chis 


HOTOGRAPHS 
deftly 


hours ‘after a 
are the out 
an extremely ingenious 
method of photo-sculp~ 
ture idvented by How- 
ard M. Edmunds, of 
Englund, 

By this device the 
tedious hours of posing 
for a sculptured relief 
or a bust are elimi- 
nated. Sculptors need 
no. longer work from 
living models, but from 
special photographs. 
‘made in three minutes’ 
time, Copies of intri- 
cate statuary, friezes, 
decorative pedimenta, 
and similar reliefs ean 
bbe reproduced with a 
fidelity to surface and 
texturn that defies th 
closest comparison with the original model 

‘Mr, Edmunds’ method combines the arts 
of photography and sculpture. Although 
‘worked out and developed at present as a 
anual process, there appears to be no 
fundamental reason why automatic ma- 
chines eannot eventually be arranged to 
‘earry out the reproduction with only the 
oversight of an attendant. 

‘To produce a bas-relief of a living sub- 
ject the subject in placed before a camera. 
‘A magic lantern or stereopticon beside the 
camera throws a beam of light on the sub- 

a face, In the slide groove of the 

sntern is placed a transparent glass plate, 
beuring on its surface a series of finely 
drawn black lines arranged in spiral 
orm like the spirals of a phonograph 
record, Firat, the lantern is focused 
fo that the lines on the glass plate 
appear sharp and distinet on the 
face of the subject. 


“Blocking Out” the Portrait 


When they are viewed through the 
lena of the lantern. these lines pre- 
serve their parallel structure; but at 
‘one side, in the position of the eam- 
‘era, the lines are no longer parallel. 
‘They seem to sag at certain points. 
Further examination discloses that 
these deviations occur whenever the 
ject's face recedes 

The greater the 
recession, the greater the divergence 
of the lines, By focusing the camera 
fon these lines a record is made of 
them and used later to earve out the 
facsimile of the subject. 

‘The negative print is developed 
and then enlarged to the desired size 
‘of the relief. Since enlargement on 
bromide paper would insert a pos- 
sible distortion in the fine lines due 
touneven shrinkage of the paper, Mr. 
Edmunds enlarges his prints on 
‘sensitized opal glass. After enlarge 
‘ment the print is projected back toa 


Blan 


parallel plane to detect any distortion due 
to optical errors in the lenses. These errors 
are carefully corrected before the plate, 
called the guide plate, is inserted in the ma- 
chine for the carving operation. 


Plate Guides the Drill 


‘The guide plate is placed in the earving 
machine with the line of displacement of 
the spiral lines parallel to the drill. Above 
the guide plate, and connected solidly with 
the drill, is a microscope with cross hairs in 
the objective. The drill is fixed mechan- 
{cally so that It moves in and out along ita 
length, but eannot move sidewise, ‘The 


© Popes Since Paani 8. 


(te shows the face covered by the 
pita Tereighe, herent” line 
attists in adjusting the machine 


as Camera Does with Artist's Brush 


guide plate is 
to & compour 
‘ment that rots 
1 spiral exactly 
to the norma, 
that was projec 
the face of the 6 

The motion « 
guide plate is ak 
parted to the ick 
that holds the blosk of 
ivory, wood, alabaster, 
or bronze out of whieh 
the work of art ia to be 
carved. 

‘The operator moves 
the hand lever until the 
intersection 


microscope lies on the 
tend of one of the spiral 
lines of the guide plate, 
The motors are. then 
started, the steel ear- 
rier and headstock be- 
in to rotate, and all 
the operator has todo 
is to move the hand 
lever so that, as the guide plate rotates, the 
intersection point of the eroas haira of the 
microscope follows the same spiral line 
from end to end. Since the lines on th 

guide plate are distorted from the true 
spiral, the movement of the bar causes the 
drill point to move ax well, and go to cut a 
deeper or shallower groove, according to 
the amount of distortion, ‘Thus one groove 
after another is.cut in the material. 

‘The fineness of the finished work de- 
pends on the closeness of the lines that 
guide the drill, If only a few lines are used, 
tthe finished relief will show the spiral paths 
fof the drill. In practice, Mr. Edmunds has 
found that 20, 40, and 100 lines an inch ean 

be used with satisfactory results 
‘When 100 lines are used, the grooves 
in the finished earving are o fine as 
to be scarcely noticeable. ‘They are 
no more evident than the minute 
dota that compose the half tone illus 
trations in this page. 


Relief Can Be Varied 


By changing the posi 
camera that records the 
tthe degree of relief can be 
the camera is placed near the stereop- 
ticon, sculptured relief will be shal 
low, but by increasing the distance 
between the two instruments, the 
depth can be greatly inereused. 

‘The amount of labor required to 
complete a photograph in relief de- 
‘pends upon the size and the fineness 
of the surface desired. The work 
cannot be hurried. A guide plate 

ontaining 200 spiral lines can be 
completed in eight hours. One false 
move after hours of work will com- 
pletely ruin the carving, but after 
short practice an operator becomes 
ssulficiently proficient to eliminate the 
probability of disaster. 

While the inventor has not at 
tempted to pr 
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nise in it a method that will 
make possible the reproduc 
tion of the works of the old 
masters on any scale and to 

of relief. Frieze 


located in difficult. positions 
for extended study by a 
sculptor could photo 
graphed and reproduced in 
perfect detall. By revers- 
ing the action of the ma- 
chine it is thought that con- 
eave engravings in the form 


Wind Operates Traffic 
Signal Light 


Y COMBINING the anemometer, or 
wind gage, with a.silent policeman, the 
city of Detroit has produced a wind oper- 
tated safety signal for traffic that cannot 
fail to attract attention, 
At the top of the pedestal, which is 
heavily weighted at the base, is a red globe 


containing a powerful electric bull burni 
continually. ‘The shaft of the wind gage, 
mounted above the globe, passes into the 
lobe, where it is attached to revolving 
‘opaque blades. 

As the prevailing wind drives the cup 
shaped gage, the vanes rotate around the 
light bulb, ‘producing flashes of varying 
duration, ‘depending entirely upon the 
strength of the wind. 


Road Roller Rides to Work 
on a Trailer 


"TO FACILITATE moving heavy road 
rollers from one job to another, the 
Board of Public Works of the city of 
Detroit has devised a trailer equipped with 
‘a apecial reinforced tailboard, up which the 
roller can be run under its own power. 
‘This trailer with its 10-ton load ean be 
moved at eight miles an hour, while the 
roller makes but three on its own wheels. 


of dies for pressing medals 
could be readily produced. 
It is well within the realm of 
reason that just as the photo- 
graph made possible the en- 
Joyment of great paintings by 
multitudes of people, photo- 
sculpture will) bring about 
universal appreciation of 
masterpieces of sculpture 
now availible only to those 
who can afford to visit the 
Tange art galleries where they 


Light Ra 
Has Only 38 Parts 


A NON-RECOIL submachine gun that 
ean fire 1000 rounds of ball, shot, or 
slug cartridges in one minute and nine 
seconds, has been invented by Jobn T. 
‘Thompson, a retired general of the United 
States Army. 

‘The weapon consists of 88 parts, in con- 
trast with the usual 200, and weighs 10 
pounds. It ean be fired in ingle shots or in 
“‘burats" like the ordinary machine gun, 


Firing the non-recoil gun with its 
tt held against ihe nove 


Mounds of Earth Serve as Pipes for Coolies 


LTHOUGH cooles in India and South 
‘Africa cannot take thelr favorite 
water pipes with them when on the march, 
they find a satisfac 
tory. substitute in 
earth pipes construct J 
Salalgne tbe way 
Th South Aftien the 
vive ie built wp on |) 
the ground surtace by | 
© oe 


heaping a little 
mound of earth and 
making small tunnel 
through it. The to- 
bacco is placed at one 
end of the opening 
while the native, 
kneeling at the other, 
sucks in the smoke. 


How coolies make and 


Use their strange 
sank ¥ 


In Natal and Rajputana the pipe is a 
sunbaked tube of clay hollowed out in 
the shape of a cone, 


= 


One Man Builds Domed Church 


OMBINING in its wide sweeping dome, 
its windows, and cornice decorations, 


interesting features of both Greek and ‘The sweeping arches of the church — / 
Norman architectare a unique religious || hs antes ars chews lathe intenor 
Nera eet cane ol Bethany Temple, || tiewattherights Nets eeescsiiont | 


has been constructed in the city of Sierra finish of the auditorium 
Mitel ty one 
Bes Netice lot 
eae ater 
le Bre 
Sees oie en 
Bron 
Tieisaple poms | 
sae ned 
ota em 
frou net 
Poon eating 
ti ee foe 
sea ee 
thane aa ae 
ath rate 
Me tof cmt 
Hain’ ine 
soa ri set 
ad hae ney 
adatom 
"tei ae the 
vl ie, hee 
pe 
eee kel 
Titan. bane 
elle, under supervision 
ae aad 
Hava Tred 
beater 
fe ecniste the 
ng th mp and acon Mr. ortho, he wagon wa shied long 
casing atmo an eho MS Nor, aa rng wee bait eaued carat 
carga epi a ovina meh othe Palma ane tbenecmnry farm foie toiv i, Ov ie 
see "Aer thou had Ueeh pean he Thao wae rate hac ad cove nton 
Gale tom pon eh an old ach ge eau ln acon- paper vel ade Wh okey, ve 2 
Ce aE scar eke Departed ante wt toe Se al 


the new height had been overreached, a dome construction wherein the rafters sup- {iluminated by indirect 
ape, Mr. lighting in invisible fixtures in white and 
‘be manipulated at will, 


1d then nailed several 


platform was erected and up this the: porting the dome are sawed to 
dant wae ers the tier spread to one ride Cornuelle bent one-by-three timbers to the soft colors that can 


Oil Rams Tip Truck Body to Right, Left, or Rearward 


¥ MEANS of oll operated rams con- the truck frame under the driver's seat. suficient clearance to avold damage from 
‘rolled by an oil pump driven direct The force pump is built into the reservoir. roadway obstructions 
from the truck engine shaft by frieti che Ucivey's compartment a friction The direction of tip is controlled by the 
from the truck engine shaft Py cin ‘be wheel handle controls the motion of the oll driver, who pine or locks curtain Krhees 
tipped for dumping from The varie Kand operated valve permits Since the body normally floats without 
‘entire apparatus weighs only 200 pounds. rwhen the rigid fastening at either side, the dumping 
"The two rams, placed inside the chassis tipped body is I Side must be pinned before’ the rams are 
frame just forward of the rear wheels, con- Although one of the rams travels a started. 
{rane jan [or weiders in which the pistons greater distance than the other in tipping ‘The dumping mechaninn bas beam, found 
sist ofalender cylinders wilted intothe the bedy to one side, automatic valves to work efficiently on lubricating oll re- 
‘casings from.an oil pump. A reservoir hold- moved from the truck engine, 
ing about a gallon of oil is suspended from P 


Tame when extended 


side-dumping, the truck driver pins one 
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How Eddie Hubbard 
Makes Flying Pay 


TERE is the story of an enterprising American aviator 
‘who runs probably the only one-man air line in the 


United States and makes a good living from it. His 
success is inte confirmation of what Glenn #1. Curtiss 
‘said in the July, 1922, POPULAR SCIENCE MONTHLY 
concerning a young man's chances of making soncy in 
‘commercial fying. 

"You will enjoy reading how Eddie Hubbard, as the pilot 
of hia own United States mail route, has been clearing 
‘over $80 a trip, while maintaining the traditions of the 


service for punctuality. 


AID to be the only commercial aviator 
in the country who is making a 
financial success of a regular flying 

route, Eddie Hubbard, of Seattle, carries 

United States mails in his seaplane on an 

ironclad schedule 10 times a month between 

Seattle, Wash., and Victoria, B. C., a dis- 

tance of 84 miles, 


tie ctar coald "be maamed bye some 
between Seattle and Victoria. Bids were 
called for, Hubl 
won, and has had a 
continuous "contract 
Flying through 
‘thunderstorms, buck- 
ing the gales of win- 
ter and the storms of 


early spring, Hub- 
bard's plane gives 
eight hours’ faster 


service than the fast- 
fst boats, And some- 
times the boats are 
held in quarantine 
‘This can never hap- 
pen to the plane, ‘Ten 
times a month, 120 times a year, Hubbard 
‘and his plane’ deliver letters in Victoria 
three hours after loading the plahe in 


Seattle. ‘The government demands 100 per, 


cent efficiency and Hubbard has never 
failed. 

‘Only first class mail ia carried, Hub- 
bard's plane carries about 600 pounds of 
mall, averaging 24,000 letters 

For each round trip Hubbard receives 
$200. He uses 15 gallons of special gaso- 
Tine coating $10.50 and one gallon of oil at 


Eddie Hubbard, above on the 
ht, helps te put aboard some 
"009 ‘letters that he 


sd explain why the sea 
Fed Watericctd Viet 
Communication with Seattle 


$1.10 a gallon, But his greatest expense 
is the depreciation of his plane. Its life 
fs only 500 hours of actual flying, which 
means that he must charge off one five 
hundredth of the purchase price of $13,000 
‘each hour he flies. A second big item is the 
insurance on the plane. Insurance com- 
panies charge a premium of 25 per cent of 
the insurable value, whichis $10,000. So 
:2600 must be paid each six mont 

bia plane ts never insured for longer periods, 
Adding these charges together, it is seen 


the country, Eddie Hub! 

‘second fram right. abow 

took on the dramatic fob 
a 


that out of the $200 paid by the govern 
ment for each round trip, Hubbard must 
deduct $112.26 us “overhead,” loaving him 
‘4 clear profit—barring serious mishaps—of 
about $88 for each trip. 
‘Since Hubbard's mail delivery takes 
only 10 days a month, he uses the remain 
to make money with his other 
"which he rents out for one dollar 


He is sometimes called upon to help in 
running down criminals, A few months 
ago he carried two deputy sheriffs, a re- 
porter, and two bloodhounds in his’ plane 
to Sequim, Wash., where two bandits had 
held up and robbed a bank. A few hours 
after the dogs had been liberated, the rob- 
bers were in custody. If the dogs had been 
‘sent by train, the pursuit would have been 
delayed 12 hours, giving the thieves time 
to make their escape. 

There is nothing of the daredevil in the 
appearance of Eadie Hubbard, He is 
known to be absolutely fearless—his term as 
a flying instructor at Rockwell Field during 
the war proves it; he never indulges in 
spectacular stunts, 


Cement Filled Shell Boxes Form Bricks for Rebuilt Homes 
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Sensitive Air Tubes Detect Fire and Ring the Alarm | 


EMPLOYING a principle 
new to automatic fire 
detection apparatus, a 
pneumatic electrical system 
hhas recently been devised 
that will invariably turn in 
an alarm within 30 seconds 
after the fire starts, 

‘The new aystem is based 
upon the expansion of air in 
1 closed tube rather than on 
fusible elements, and is so 
designed as to ‘distinguish 
automatically between the 
heat of a fire and a gradual 
rise in temperature due to 
near-by steam pipes or 
heating systems in the in- 
dustrial plant. 

‘The detector consists of 
fone or more circuits of small 
copper tubing containing 
air at atmospheric pressure. 
‘The tubes extend across the 
ceiling or on the side walls 
of the area to be protected, 
‘and are spaced about 18 feet 

. Ench end of the tube 
it opens into a diaphragm made 
from a flexible sheet of German silver 
0,002 inch thick, ‘These diaphragms are 
placed opposite each other, and very 
close together. When heat {rom a fire 

wands the airin the tubes, the pressure 
ransmitted through the tubing to the 
diaphragms, causing them to expand 
toward each other. When the sum of 
the pressures exceeds a certain set 
‘amount, the two diaphragms touch and 


close an electric cireuit, which rings the fire 
alarm. 

If this were the entire system, however, 
ft would turn in an alarm when the steam 
heat was turned on, and on every hot day in 
summer. To make the apparatus unre- 
sponsive to weather changes, a fixed vent is 
inserted in the tubes near each diaphragm. 
If the temperature—and therefore th 
pressure in the tubes—rises at less than a 
certain predetermined rate, these vents 


relieve the pressure a8 fast 
as it is produced. But in 
case of fire, pressure is built 
up faster than the vents can 
dispose of it, and the alarm 
rings. 

Compensating chambers 
are also interposed between 
the tube line and the dia- 
phragm to intercept tem- 
porary heat effects caused 
by steam pipes or the work 
going on in the building 
where the system is in- 
stalled. ‘The chambers pro- 
vide additional volume in 
the tube aystem. 

‘The sensitiveness of this 
system has been demon- 
strated recently by two off- 
cial tests made under most 
adverse conditions, 


i expand: completing an 


sivetrie cireutt and ringing the 


Five Room Tent-Bungalow 
Fits on Runningboard 


TT ENTS built on the unit plan are-now 
available to the automobile camper and 
tourist. By adding rooms around the out- 
ide of a center unit, a five room shelter is 
possible. 

‘The central unit folds when not in use 
and opens like an umbrella, with pole and 
ribs of seamless brass and aluminum tubing. 
‘The outside diameter of the tent when 
folded is only 12 inches, so that it can 
be packed on the runningboard of the 
tourist's automobile. 


Stage Martyrs Keep 
BE burned atthe stake isnot 40 un- 
omfortale-on_ the stage. ‘Though 
the fie sera to be eating into the Beart of 
{as lows, and the, Vernine erabers shoe 
tongues of flame about the martyr's feet, 
betseool forthe uel of thie rela Breproct, 
"The fogs are tande of 
asbeaton allt up with wire 
betting, painted to reenable 
rood “and eprinkled” with 
Teed woken "The Bowing 
Seen eve ‘ony, ccats 
lights. behind red paper, 
BEd the darting ‘Ramen ard 
foog strenmere of brant 


Cool in Mock Fire 


red silk that flutter in the alr current that 
arises from a 10-inch electric fan placed 
‘at the foot of the pile, A separate bat- 
tery of red lights that throw a strong 
glare on the silk streamers gives the re- 
‘markable illusion of flame. 
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India’s Mysterious Star Pointers 


in the strange 


The stone instrumen 


Astronomy for All 


tint Slee on cones 


fare in striking contrast to the 
age yet delicate ntruments of modern 

es, But these Oriental “star 
hin common with modern 
Pilecopes tha one fet they were 8 
‘monopoly of the pri ‘ew. The 
step taken at Yale toward revealing the 
Magnificent secrets of the heavens to 
the public might well be followed by 
other universities 


OMPARED with 
modern high powered 
reflecting telescopes 

that photograph celestial 

bodies’ thousands of light 
years away, the strange 

‘one astronomical instru- 

‘ents pictured on this page 

appear grotesque. Yet with 

these queer, locklike.in- 
struments, ‘some of them 
resembling sun dials, Hindu 

Astronomers gained sur- 

prisingly accurate know! 

‘edge of the heavens long be- 

fore the invention of the 

telescope. Indeed, they 
wore able to calculate an 

tclipse to the fraction of a 

minute, und could x the 

exact length of the solar 
year—a complicated astro- 

Zomicalealeulation—within 

‘few minutes of the correct measureme! 

‘The greatest Hindu observatory, near tain definite times of the year. One dial 
Delhi, India, ia built of polished marble 
‘The stone “telescopes” were erected in 
the seventeenth century, and marked the 
high tide of native Hindu astronomy. The 
builder was a famous fighting king, the 
Maharajah Swaai Jai Singh of Jaipur, 
From his early youth this prince was inter- 
ested in the stars, and when he found the 
‘ind astronomical tables and calendar in 
error, he set out to correct them, sending 
scientists throughout the East to collect 
fnd translate books on the subject. 

Tn correcting the calendar, the maharajah 
tackled a difficult problem. Since the 
Hindu year was based partly on the posi- 
tion of the moon, and partly on the position 
of the sun, and’sinee the lunar year con- 
tains 354 days, while the solar Year con- 
tains 36534 days, the resulting confusion 

We atill have one sur- 


“The vertical, circular atone shown above pint 
ore pp etelpaet pepe 


high noon on the vernal equinox. Before 


ITH a new automatic molding and 
cartoning machine, two girls and a 
man can cut, wrap, and deliver ready for 
packing 1800 pounds of butter or oleo an 
hour. The mac! 
device with refrigerating attachment, a 


Easter varies each year because it is reck- 
‘ned by the moon. 

‘The maharajah solved the complicated 
problem of reconciling time by the sun, 
time by the moon, and time by the stars— 
all different—by erecting his strange stone 
structures, which in reality are not sun 


ste north and south, 
meridian 


certain important planets occupy at cer- 


points at the wun at the moment of 


‘comprises a molding 


Sinted ate; 
Frerker 


Remveniy bodies 


the sun aguin occupies that 
Position at the moment of 
noon, exactly a year will 
have elapsed. 

Other pointers mark sim- 
flar important points for the 
‘moon and the planets, Com- 
paring the various readings 
by observing the positions 
of shadows cast by the 
‘slanting gnomens of 
dials, the Hindu astron- 
omer obtained a very close 
{dea of the relations of w 
sidereal, and lunar p) 
nomena, 

‘The observatory also con- 
tains an armillary circle and 
an astrolabe for taking alti- 
tudes of the sun and stars 
at odd times. The dials 
marked the fixed points and 
‘sight lines to which all motions of the stars 
‘were referred, making it comparatively 
simple to chart the apparent motions of 


heavenly bodies. 


Machine Wraps 1500 Pounds of Butter an Hour 


parchment-folding machine and a eartoning 
device that places the complete mold in 
its shipping case. 

‘The butter is dropped into a hopper and 
passes downward into molds. The refrig- 
‘erator freezes the butter for packing. 


dials, but star pointers. ‘These dials point 
te spots in the heavens that the sun and 


into 


Rs, wrapped, 


cartoned and 
‘he Tachtias methods shown above 
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Tree Planters in Losing Race with Forest Fires 


[RAN attempt to 


the remaining tin 
country. In the 


les and could have been 
vented by using ordinary care, 


Criminal Careless: 


As a matter of f 

per cent of all the forest 

atarted by man in the nations 
W 


dronpe 
tbe eat 
it. One 


Trees’ Slow Growth 


‘arta deatroyed 
land 10 


Pronged Club Reveals ] 
Faults of Golfer Phonograph Records Madey) at Home | 
Fore rl iu invented tn England, Es TONING t0 | 
vit nce of the cab, nwtead of 
being Senpeth x. aghtlycorrugs Meebo 
Midled with neediaite prongs.” When the or 


face strikes 
embedded in 
holding the ball fast to the 


ub. Afte 
swing has been completed, a study of the 
Position of the ball on the club face indicates 

to the golfer the nature of his errors. = 


The singer's voice is reproduced on th 
‘ling stylus moved by 


prevent it fro 


Color in the Home Plaster Pies for Movies 


Pics and pastry—the kinds 


By changing the color of the 
lighting with these. paten 
parchment shad 

ation of ‘the 
faltered ple 


‘custard pee 


Is This a Pipe Dream? 
According to Hamilton Bell 


Tourist Cranks Hinsselt a across Stream 


lone’ ca e 
‘itron hand wineher, 


EVERY man is his own forryman at a 
‘erossing on the upper Iowa River, 
near Decorah, Ia., where an ingenious 
raftlike ferry boat’has been installed. 

‘The “boat” consists of a platform 
constructed of timber and heavy planks, 
supported by four hollow steel cylinders, 
440 inches in diameter and 30 feet long. 

Tt in guided by a three-fourth-inch 
steol cable stretched across the river 
between stout posts and passing through 
slots in two vertical posts braced to the 
timbers of the platform on the upstream, 
side of the ferry. 

‘Whoever wishes to cross the river 
‘must turn the erank of one of three hand 


Crutches on Wheels Give 
Patients Exercise 


AID crippled pationts to regain the 
use of their limbs, a eruteh in the form 
of a light framework resting on. wheels, 


which may be adjusted to fit 
the height of tthe patient, has 
very recently been invented. 


Wallin 
oO RMiar atch 


‘Two upholstered bars, raised to fit under 
‘the patient's armpits, ‘support his body 
and enable him to exercise his legs without 
tthe risk of falling. By systematic exercise 
‘the power of the muscles is restored. 


‘winches, located on the ferry and on each 
shore. The steel pulling cable is fast- 
ened to one of the vertical peats of the 
ferry platform, passes over a winch drum 
attached to the guide cable stake on 
‘shore, then goes back to the ferry, where 
it passes over a winch drum, thence to 
the other side of the stream, around a 
winch fastened to the other guide eable 
sstake, and once more back to the ferry, 
where it is fastened to the other verti- 
‘eal post of the platform. The pulling 
‘eable may be operated from either 
shore or from the ferry, by turning 
the erank of any one of the three 
winches. 


Popular Science Monthly 
Endless Tread Tractor 
Becomes Locomotive 


Ay SUCCESSFUL type of industria lose 
motive has been developed from th 
“endless tread” tractor by a manufactur 
{ing concern in the Middle West. Several 


‘yeurs ago this concern placed on the mar- 
ket a tractor intended for agricultural and 
industrial uses, It proved highly satis- 
factory under severe tests, hauling strings 
of heavily loaded trailers over rough and 
difficult roads. But, being of the andless 
tread type, it lacked speed when used in 
‘hauling loaded cars on a narrow gage track, 
at mines, quarries, oilfields or plantations. 
‘To obtain the desired speed, the tread 
chain was removed, flanged wheels were 
substituted for the sprocket wheels and 
other minor changes were made by which 
the original tractor was adapted to its use 
‘as a traction locomotive 
Gold Has Many Colors 
“THE color of gold by daylight appears 
to be a brilliant yellow, yet when the 
metal is beaten thin and held up to a light, 
the color is green. In powder form gold is 
ruby red; when heated, the color is purple, 


Traveling Steel Forms Build Tunnel 


FUSE traveling stool forma, 82 feet or 
more in height and diameter, have 
‘been perfected recently to speed concrete 
‘construction work in tunnels and hydraulic 
projects. The frame is mounted on rollers, 
and moves forward 

‘on a steel traveler 
‘as the work pro- 
ceeds. This steady 
progress keeps the 
‘concreting gang up 
to a predetermined 
‘schedule, as the rate 
of advance can be 
varied to suit local 
conditions. 

‘The form is never 
dismantled during 
the progress of the 
job, as is the case 
with wooden con- 
erete forms, and no 
changes are required 
after it has once 
been erected. The 
exterior surface is 
made smooth, with 
no joints which the 
‘concrete ean pene- 
trate, and, by hard- 


tunnels built with these new forms have 
‘a smoother interior finish and adhere 
more closely to engineers’ specificatio 
than those constructed by other methods 
of building now practised. 


concrete work proceeds, 1 
ae ‘orwardon e steel 
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Can Levees Ever Conquer the Misdiadeat? 


Grim Battle against Stealthy River, Waged by United States 
Engineers, Might Be Helped by Construction of Spillways 


stealthy, undermining attack of 

surging ‘waters, engineers under the 
supervision of the War Department. con- 
tinue to construct levees along the lower 
Mississippi in an attempt to hold the 
‘Groat Western Sewer” within its bounds, 


Faun’ a grim battle against the 


stand the scope of the natural and con- 
‘structional difficulties involved. The Mis- 
sissippi River drains two thirds of the area 
of the United States and sluices 2,250,000 
cubie feet of water a second through a 
natural funnel shaped bed from one to 10 
miles in width, Water with a velocity of 11 


and “sand boils,” which are a constant 
‘menace to the completed work. 

‘The slides usually occur on the land side 
of the levee and are due to thin water- 
soaked layers of earth. ‘Their movement is 
rapid, In one instance 2 guard observed 
Indications of a slide two feet back from the 


‘The Danger “Boil’* 
In the photograph 
below may be seen a 

+ bubbling 
Nand boll” forming 
at the base of a levee, 
fu the river stealthily 
‘unnelled the bank 
Later it was neces 
sary to mattrets the 

whole area 


Meanwhile, many farmers living their 
alternating dry and flooded existences 
under the precarious banks of earth and 
willow insist that the levee can never be a 
complete solution of the problem. Levees 
that are high enough now will be overrun, 
they say, when new high water marks are 
reached, thus calling for continual additions 
to the height of the banks and increasing 
the extent of disaster when a break-through 
sctually occurs. 


Spillways to Supplement Levees 


Because of the great difficulty in main- 
taining levees intact and the imposaibilit 
of predicting the limits of future high water 
marks, opponents of the lovee system are 
now suggesting that it be suppl 
by. spillways from the Mississippi, 
ending into Lake Ponchartrain to the 
‘east, whieh in turn empties into the 
Gulf of Mexico near New Orleans; an- 
other to the Atchafalaya River on the 
west, also emptying into the gulf. The 
Atchafalaya is declared to be a natural 
relief valve for the Mississippi. 

‘The construction of either spillway 
would involve purchase of land for 
spillway outlets. Dikes built along the 
outskirts of these strips would form 
sluiceways into which flood waters 
could be dumped and sluiced through 
to the gulf without damage to land- 
holders and tenants along the way. 

‘The magnitude of the government 
levee work already completed along 
the river is astounding. During the 60 
years since the work was commenced, 
over a billion dollars has been ex- 
pended with the end not yet in sight. 

‘Few persons outside the engineering 
force in charge of the project under- 


When the “boiling” water reaches the level 
of the Fiver, premure on the levee fs removed 


feet a second and a depth of 105 feet is fre- 
‘quently encountered. But the volume rep- 
resented by these figures is the present one. 
‘As the timber on the watersheds is re- 
‘moved, the moisture will be more quickly 
released and the river torrent increased, 


‘here Danger Lies 


‘Today the crux of the situation is said 
tobe the 200 miles above Vicksburg, created 
by the closing of a two-mile gap in the 
levee above Arkansas City, which formerly 
provided an outlet for 200,000 cubie feet of 
‘water a second. 

‘The dramatic struggle between man and 
the mighty river is never ending. Some- 
times the water gains itn advantage slowly: 
at other times it breaks free suddenly where 
no break is expected. In time of rising 
water guards patrol the levees day and 
night, keeping a sharp lookout for slides 


Guarding Rails 
Extra heavy bulk: 
heads with topping. 
of sand bags, braced 
with cross ” braced 
timbers, protected 
Tallrond tracks neat 
‘Arkansas City, Ark 
‘uring a recent flood 

‘as shown below 


levee top, and while the report was being 
transmitted to headquarters the rift length- 
fed to 180 feat, It required bal millon 
to hol 


Boils are caused by water tunneling 
through gravel underlying the levee, 
‘Through these tunnels the water at great 
Pressure from the high level of the river 
filters under the levee and reappears on the 
ind side as extensive patches of bubbling 
ters. If the boils are allowed to con- 
1¢ unchecked, the levee sags and within 
jort time the water from the river surges 
through the weak spot thus developed. 
Boils are most dangerous when they appear 
lose to the “toe” or base of the earth 
bank. When they erop up a thousand or 
‘more feet away, the chance of disaster it 
considerably lessened. 
Whenever muddy water is discov- 
‘ered boiling up at the base of the levee, 
‘a small levee of sand bags is thrown 
around the boil. The water is allowed 
torrie to the height of the river and all 
pressure is removed. 


How Levees Are Built 


As long as the water seeping contin- 
ually through the levees remains fairly 
lear, there is no immediate danger. 

Usually Mississippi levees are built 
toa height of three feet above the high 
‘st flood stage, “After completion they 
are sodded with grass as a protection 
‘against erosion by rain. For addi 
tional strength a layer of concrete is 
sometimes added. During a recent 
flood, railroad tracks ear Arkansas 
City, Anke, were protected by extra 
heavy bulkheads with a topping of 
‘sand bags braced by timbers. 


Automatic “T” Signals Wind 


Direction to 


New Ground Sign Flashes at Night 


NIGHT fying planes will be 
aided in making landings 
by an automatic illuminated 
wind indieator and ground sign 
resembling a weather vane now 
undergoing tests at the Croydon 

me near London, Eng~ 
land. ‘The same indicator is 
useful for signaling aviators by 
day. 

‘At present the ground sign 
and wind indicator in common 
use on landing fields consists of 
long wooden platforms, painted 
‘white and joined in the shape of 
aT, the long arm of the T 
indicating the direction of the 
wind, The use of this sign 
necessitates employment of a 
crew of men to shift the position 
of the T whi ‘the wind 
changes. 

‘The new automatic device, 


‘winged white arms, pivoted like 
@ weather vane and with 
Powerful light source placed at 
the intersection of the arms. 
Tho long arm is 20 feet long, 
‘and the short arm 10 feet. 

In operation, air currents, 


Draftsman Can Palm This 
Handy Ink Eraser 


A{SMALL stip around the middle finger 
and a short spiral spring enable the 
stenographer, draftsman or artist to palm 
the ink eraser while using the hand for 
other operations. ‘The eraser is connected 
with the splitring finger elip by a spring. 

‘The eraser is renewable, The holder, of 
spring steel, can be pried apart far enough 
to remove the stub and insert a new eraser. 


PeAnt fishers in the Gulf of California 
‘estimate that one oyster shell in every 
thousand contains a pearl. The average 
pearl-fishing party, working in water about 
40 feet deep, obtains about three tons of 
shells a day. 


Fliers 
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exerting a pressure on the long 
tall, swing the head of the T 
Into the wind. A series of 
Tenses on the four aides of the 
lamp house throw beams of 
light along the white painted 
arms. The light source ie fed 
from’ cylinders of dissolved 
acetylene gas stored under the 
framework, and produces an 
illumination of 27,000 candle 
power. 

Ana day aign, tho indicator 
cean be soon five miles away by 
& plane traveling at normal 
flying height, At night the 
light can be distinguished 12 
miles away. Its abape ean b 
Aigtinguahed for two or three 


110-Foot Pipes Laid in Single Lengths 


ULKY 110-foot lengths of six-foot cor- 
rugated iron pipe, with tide 

attached, handled by 

and laid’in exact position with the 

piling, 

and reclaiming 5600 acres of Columbia 

River overflow land in Cowlits County, 

Wash, 

The weight of each culvert section alone 
was six tons and the self acting gate on the 
‘end weighed another ton. Tests showed 
that the heavy pipe could be suspended 
salely from three points and hoisted. But 
‘mishap with the firat section proved that 
in lowering the huge pi frletion 


drums of the clamshell dredge would slip.’ 
‘Therefore resort wan had to the manip 
lation of the ateam cocks on the cylinders 
of the hoist engine, using compression of! 
the engine to control the descent. Rows 
of, piling were constructed to hold the 
culverts in ‘place while filing in with vol, 

At the lower, discharging ends of ‘the 
pipes tide gates were installed to permit 
the exit of the drainage water, but pre- 
venting the ingress of tide water during 
times when the pipes were submerged, 
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seeds that comprise from 
‘two to 18 per cent of the total bullc 
of wheat as itis harvested, are now suc- 
cessfully removed by machine de- 
veloped by the United States Depart- 
ment of Agriculture, ‘These foreign 
seeds, made up ns they are of wild 
‘oats, wild buckwheat, vetch, and king- 
head, must be removed from the yield 
‘before the wheat is ground into flour. 


Pockets Catch Weed Seeds 


‘The new machine, called a “re 
leaner,” consists of 15 aluminum disks 
‘set 234 inches apart on a shaft rotating 
tat 60 revolutions a minute. Each disk 
is slotted with a large number of under~ 
cut pockets, that act as sorters. ‘Three 
sizes of pockets are used for making the 
separations. ‘The grain to be cleaned is 
fed into the machine near one end and 
the small weed seeds and dirt are picked 
out of the mixture by the first diske con 
taining amaller size pockets, 

‘As the grain progresses, through the 
machine, the disk containing the larger 
size pockets pick out the wheat kernels 
and leave the oats, wild oats, barley, 
and other material longer than wheat, 


Revolving Disks Sort Weeds from Wheat in New Machine 


‘This material is discharged through the 
‘opposite end of the machine. 

Fan shaped blades on the inner periphery 
‘of the disks move the grains along from 


fone disk to the other, until the grain 
femerges from the lower end as prac 
ically pure wheat. The gleanings are 
carried over and above the sbaft and 
roped into a small trough, In opera- 
tion the fine seeds are discharged into 
bags on one side of the machine and the 
cleaned wheat into bins oF wagons. 

‘In one test, grain containing up to 38 
percent of weed seed was passed Into the 
‘machine, reappearing as cleaned wh 
‘without visible traces of foreign gral 


Load in Warehouse 


DRANE operator in a. San Francico 
warehouse, ride with their loads ‘on 
hull boutewain ehsir suspended from the 
fue blocks,” By being cloe to thelr work 
re able to. pile the huge rolls of 
lrchandine more quickly and neatly. 
"The crane is equipped with an electric 
id control with four buttons for raising 
Towering the crane and for forward and 
Yerse motion, The operator, seated on 
‘crane seat with the control pane in hs 
{nd ean direct the crane and its Toad to 
"commer in the huge warehouse. 


‘A pound jar of honey there is the con- 
trated essence of 60,000 flowers, and to 
ake it the bees may travel more than 
300,000 miles. One colony of bees will 
‘educe from 60 to 80 pounds of honey in a 
inking season. 


Heated Air Improves 


ASING his researches on the fact that 
‘sound waves seem to be purer and 
stronger when transmitted to the listener 
through 2 warm, dry atmosphere, Mr. G. 
Kitchen, inventor of the Kitchen rudder, 
hhas perfected a tone clarifier for phono- 
srapha. 
‘The reproducing needle of the talking 
machine is connected with a diaphragm 


Alarm Rings when Radio 
Detects Distress Call 


By MEANS of a new radio receiving 
instrument, distress calls from 
ships at sea can be detected auto- 
‘matically. 

"The new signal takes the place of 
the famous C. Q. D. and 8. 0. 8. 
calls. Tt consists of four dashes of one 
second each, repeated three times at 
regular intervals. When this code ix 
received by a vessel equipped with 
‘automatic instruments, the impulses 
‘pass through a tuning coil and then to 
four vacuum tube amplifiers, where 
they are enormously magnified. 

‘After amplification the dashes pass 
through an electrically operated mech- 
anism with ratchet wheels and lever 
arms. The latter terminate in dash 
pots for the purpose of giving the cor- 
Tect intervals between signals. The 
ratchet wheels comprise the “selec- 
tor” and operate after the manner of 
the striking mechanism of clocks. An 
electric bell in the circuit rings when 
the distress signal is properly sent and 
received. 

"When the operator on = ship sup- 
plied with the device goes off duty for 
the night, he switches off his regular 


Tone of Phonograph 


that divides the sound chamber into two 
paris. One side is kept filled with gas by a 
‘connection with the city mains. ‘The other 
sside connects with a short tone arm and 
horn, From the gas filled compartment a 
short piece of tubing leads to two gas 
burners, which extend upward to the center 
‘of a series of sound reflectors. 

When the machine is silent, the gas burns 
steadily, but if the diaphragm is moved by 
the needle traveling in the record groove, 
the pressure of the gas is varied. This 
‘action affects the heat of the air above the 
‘outlet of the sound chamber, producing for 
each note the most satisfactory atmos- 
pherie condition for its transmission, 

It i said that the machine reproduces in 
remarkable detail the sounds of a voice and 
the fine tone shadings of an orchestra, 


if ical 


‘equipment and connects the auto- 
matic receiving set with the antenna. 
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ties Deadly War Gas to Kill Bad Smells 


Yale Scientist Makes Remarkable Discovery that Chlorine Wil 
Destroy Evil Odors that Cost Nation $2,200,000 Property Loss 


By Harry A. Mount 


E AMERICANS spend 
ery year tens of millions 
dollars for perfumes, 
acented cosmetics, and toilet soaps 
having an odor we like. But we 
snd many times that much to get 
away from odors we do not like. 
‘The actual property loss in the 
United States due to public aversion 
to certain odors is more than 
200,000,000! 
Tt now appears that this loss is 
almost entirely avoidable. And it 
Is chlorine—the same greenish gas 
which the Germans first used in 
warfare—that is now coming to the 
peacetime rescue of hundreds of 
thousands of sufferers within nose 
range of stockyards, garbage plants, 
fertilizer factories, ‘and similar in- 
dustrially-necessary abominations. 
Chlorine, indeed, once a trouble- 
some waste product in the manu- 


from salt, is now finding many in- 
dustrial uses. Great quantities of it 
‘are used in the textile industries for 
bleaching fabrics. Practically all of 
the white flour that goes into our 
daily bread has been bleached or 


“aged with chlorine, And the 
water supplies of most of our cities 
are treated with chlorine to destroy 
hharmful disease germs, 


Doctor Henderson’s Discovery 


Now a man who has made a life 
study of odors, gases, and ventila- 
tion—Dr. Yandell Henderson, pro- 

{feaaor of Applied Physiology atYal 
University—has lately hit on the 

rather remarkable discovery that 
chlorine gaa bears a particular 

grudge against organic odors and, 
indeed, cannot exist in the same 
‘atmosphere with an odor for more 

than a few seconds. In that brief 

time a chemical reaction takes place 

which not only destroys the odor, 

ut the chlorine as well. Of course, 

it is possible to secure an excess either of 
‘odor or chlorine, but when the two are 
present in balanced proportions, both dis- 
‘appear, and the nose ean no longer detect 
either of them. 


He Has Found a Use for the 


World’s Worst Smell 


‘Thus, from scientific research in the 
neglected and seemingly unimportant realm 
of smells, comes a discovery of enormous 
‘economic significance, affecting millions in 
property values and industrial processes. 


‘The physical nature of odors is 
just as mysterious as the sense by 
which we detect them. It would b 
impossible to obtain even wid 
agreement as to what a bad smel 
really ist Men of science who have 
been prying into the affairs of ow 
‘common ancestors have discovered 
the scandalous fact that the smell: 
‘the ape-men liked best were the ver 
‘ones we kick about to the Healtl 
‘Department today. There are actu 
ally millions of persons sharing this 
‘old globe with you and me wh 
‘would like nothing better than to b 
able to step out on the front pore! 
fon & warm summer morning and 
take a whiff of the pleasant aroms 
from the Chicago stockyards! 


stockyards because odorously 
fare the horrible example for th 
‘whole country. But there is hardh 
‘acity or town of considerable size{t 
‘the United States that has not 
similar problem to contend with 
Even cultured old Boston hai 
troubles of her own with odors 
Says the Committee on Municip 
‘and Metropolitan Affairs, in 


“Foul and nauseating odors hav 
been present in Boston for man} 
years, even before the present plan] 
or garbage disposal) was erectet 
fon Spectacle Island (in Boato} 
Harbor). 

“We quote helow extracts fro 
‘bill of complaint filed in 1900 wit 
Dr. Samuel H, Durgin, Chairma 
‘of the Boston Board ‘of Healt 
against the garbage contractoi 
who were ‘operating. a plant 4 
Dorchester: 


‘That mid plant «<> haw bec 
nance by frau of etenlee 


“We thoroughly agree with the ata 
‘ment of Doctor Durgin recited in the abo 
complaint and believe that the same con 
tions prevail today in the plant on Specta 
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Island, to a worse degree. Your committee is informed and 
believes that these odors are so strong and prevalent as to 


affect property values. 


“These odors are noticeable over an area in which thousands 
of people work and live,” the committee concludes, naming 
many points within  radias of five miles from the plant, 


‘where complaints have been raised, 


‘The common belief that odors are unhealthful, as assumed 
in the foregoing, is erroneous. The latest scientific information 
is that the worst thing about an obnoxious odor is simply that 


itsmells bad. If an odor 
is very intense, and is 
spread over ' several 
square miles of territory, 
it consists at most of but 


You Don’t Smell y 


aia 


PAIN 


projections, in 
Which the nerves 
of smell terminate, 
This sensitive tis- 
suo is called. the 
Woltactory epithe- 

ordinary 
breath does not 
pass directly «ver 
| this" membrane, 

But when we draw 


few ounces of materiall with Your Nose ee | ir through the 
‘heamount that excites ole senale ove In orks and 
the sense of smell is so | [)° YOU know why pulls —when we 
small as to be infinites- pa Ege sniff, in other words— 
Nevertheless, the | the nerves governing the sense of the begin an'visudl Aegeeaione, | %, little, whirlwind | is 
image to property fr aamell are not located, as is generally Each smellearries associations good prented Chat Hesclsie tbs 
ll-producing plants is | supposed, in the nasal passages, but or bad and these amociated images ensitive membrane, 
tangible and enormous. {nan area of sensitive membrane re brought forth by thebrain when | earrying to it the mi 
Probably theman most | about the size of a dime and located particular nerves arc excited. nnute odorous particles 
competent to estimate | high above each nostri. "The reaction of the brain to an | that give us the sensa- 
this is W, J. Springborn, portion of the haiike tps of odor depends ato to large extent | tion of nell, ‘The lining 
of New York, who be- | te’ nerves terminating in onthe sense oftaste. Only'by com- | of ‘the nose iteelf is 
Hieves "the. lose in. the | his, membrane receives the sense ining the brain reports ofthexetwo | served. by an entirely 
United States chargeable |  trhic™™gg an Sopducts Ito the senses can odors be accurately | Gitferent net. of nerves, 
to odors totals not less | this membrane outside the natural “"Degenerate as the olfactory nerve | Which, ‘when irritated, 
than, $2,200,000,000, or | path ofthe breath, itis secesary to sctee'in man has become through | merely set us sneezing. 
about $20 per eapita, ‘draw aside "a current of air by evolution, tail retains the marvel. ‘The sense of taste, as 
‘Mr, Springborn has | sili before the esact shade of an ous ability to detect ‘one part of | we ordinarily use ‘the 
been fighting odors for ‘odor can be determined. ‘camphor in 400,000 parts of air, and term, is largely depend- 
many Yours, and’ has | ae ofets ofall and wneing Seep of vanlin in 0.000000 | gnt'emthesens of mul 
‘spent thousands of dole | its hve sothing to do_with the parts of air As for the oboosious Do you realize that if 
itn in various attempts | iningratinemsalperagey cuvette etter Same part | YOU bad let Your are 
to got ‘them. At ‘So far'as physiologists have been ars of air. “ept last 
one time, in. Cleveland, aaiicieil sabaaes aM not 
he: built'a. big double: . your 
dlecked scrubbing cham. inorning? 
bar of brick, 43 feet long, 19 feet high, and in Paris, and four or five short articles Something penis when 
eight feet wide. The odorous gases were describing some obscure and rather incon- you have aw how food 
passed twice through the entire length, in a elusive experiments. It was then that I loves itr 
constant apray of water, over and under 17 went to Professor Henderson—who won't Thr 
Dale walls in the interior. ‘The gases were object, I hope, to my calling him a world we regretful mem- 
then passed into a specially constructed authority on smells—and from him I ob- or aplete his satisfuction 
furnace in which tained most of the informa he had drawn a little 
natural gas was ton that follows Sind exhaled it through 
burned to consume ‘The serie of smell docs the nostr tn short, there are fow tastes 
any odors not con- not have its seat in the or flavors, with the pouuble exception of 
densed by the nose, but above and be- sugar and salt, that are not affected by the 
water spray and hind the nostrils, in litle sense of smell, Our noves—and not our 
the baffle walls, alcove in the skull.” Here palates—determine the selection of most of 
‘According to. Mi fsa little area of tianue the food we buy, the price we are willing to 


Springborn, the 
odors eluded com- 
pletely the traps 
he had set and the 
conly effect of the 
furnace was to 
send the odors 
‘higher into the air, 
spreading them 
over a wider area, 
Later, in Chicago, 
Mr. * Springborn 
put to a thorough 
test the idea of 
spraying the ma- 
terial from which 
offensive odor 
arises with disin- 
fecting solutions, 


‘Above, the sim- 
le mechantann 
i 


with results 
equally unsatisfac- 
tory. 


‘The chief reason 
for this failure, 
and many others 
likeit, is our very incomplete knowl- 
edge of the nature of odors. Ran- 
sackingeveryindex in one of thebest 
technical libraries in the world, T 
found one book describing in vivid 
detail the smells to be encountered 


an cntire city 


pay and our final 
enjoyment of it. 
But in spite of 
the fact that our 
noses are not now 
as useful as they 
once were, our 
olfactory epithe. 
lium remains a 
marvelously sensi- 
tive organ. The 
amount of odorous 
material required 
to excite the nerve 
tips that terminate 
there, is so small 
that it cannot be 
weighed in the 


most delicate 
seales ever de- 
vised. Indeed, it 


‘was supposed for 
ong time that vi- 
brations rather 
‘than odorous par- 
ticles caused the 
sensation of smell, 
Tt was pointed out 


that a grain of 
musk will give off 
a strong odor for 
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Ingenious Scaffolding Slung from Mine Roof 


‘ACED with the immediate necessity 

‘of removing loose roek on the 157- 
foot ceiling of a mine, E. W. Campbell, 
of Bonneterre, Mo., devised an original 


ie possay comcicwsion of tng storie 
eo hen 
pce 

Foot mine exiling at the I 
top of the stope or celling forthe eve 
bats 

tier 


the protruding eye 
of the rods wer 


eas 
Al. 


‘which miners used ‘wher re- 


i explained 
in the sketch above ome 


After the eyebolts were in place, 
ight feet long were hooked into 

The bottom ends 
d together with side 
rods 34 fect long. Oak planks were 
laid from the shelf out to the wide rods 
but instead of being merely long enoug! 
to hold the tie rods vertically, longer 
planks were used so that the rods were 
pushed forward and hung at an angle, 
‘The planks were secured to the side rods 
by U-bolts. 


yeurs, without losing perceptibly in weight, 
and this seemed to prove that the odor 
could not be a material emanatior 

But the fact ia now fully established that 

ll really is material thing. Am 

jontiata at last have discovered the actual 
fnubstances that cause the best known 
‘odors, and the amount of each that must be 
in tho air before it becomes perceptible. 
‘Thus, we can amell hydrogen sulphid—the 
‘amell’ characteristic of bad eggs—when it 
mingles with the air in the tiny proportion 
‘of one part to 100,000,000! Roughly, this 


amount of material that is stimulating the 
olfactory epithelium, but of the garbage 
pile itself. Our first impulse is to get rid of 
the garbage pile, and although there may 
be tons of the offending garbage, that is 
nearly always the suggested remedy. 
Would it not rather seem the sensible 
thing to get at those few ounces of odoroun 
emanation at the source and kill them, than 
to try to treat tons of material that eannot 
very well be got rid of? And thia is what 
Professor Henderson has done. - His atten- 


th 


was first drawn to the problem of odo 
ination when a fertilier manufacturer 
appealed to him for help in getting rid of 
odors that were annoying neighbors. He 
began a long series of experiments that 
finally demonstrated that chlorine gas, 
mixed with the odorous gases in the proper 
proportion, eaused a chemical reaction that 
completely’ and permanently destroyed 
oth odor and chlorine. 

After some preliminary tests in a Cleve- 
Jand reduction plant, which served to show 
the relatively small amount of chlorine 


‘means that a thimbleful of 
hydrogen sulphid released 
fn a aix-room bungalow 
would render the entire 
place uninhabitable, 


A Mental Obstacle 


‘The secretion of a certain 
ind of the skunk is. so 
powerful that a drop of it 
would be sufficient to mal- 
odorize the whole interior of 
the Woolworth Building. 
Realize that, and you will be 
ready to hurdle a mental 
obstacle that hitherto has 
prevented men from stamp- 
ing out the nuisance of evil 
‘smell 

‘To illustrate this mental 
habit, think for a moment 
of our reaction to sound. 
‘When we hear piano music, 
we think not of the minute 
vibrations that are actuat- 
ing the delicate organism of 
the ear, but of the vibrating 
atrings’ of the instrument, 
, more likely, of the nim- 
ble fingers of the musician. 
And so with odors; when 
‘we get a whiff of the emana- 
“ons of fermenting garbage, 

if 


Vast Business Built on Sense of Smell 


MERICANS spend tens of millions of dollars 
annually for perfumes, cosmetics, and 
other scented preparations, according to 
from the United States Department of 
merce. This amount, compared with our $95, 
000,000 bill for coffee, indicates how substantial 
an economic rdle the sense of smell plays in our 
national life. 

From the perfume industries of Europe comes 
every year nearly $4,000,000 worth of distilled 
oils to be made up into toilet tions and 
sold for many times their original cost. Musk, 
which is the secretion found in a gland of the 
musk deer, costs perfume manufacturers nearly 
half a million dollars a year. 

Since the war, America has added to her own 
resources by producing large quantities of syn- 
thetic perfumes made from coal tar; but most 
of the finer essences are still obtained from 
foreign countries. 

None of the essential oils is attractive in 
itself. It is only by combining the raw, and 
often evil smelling, substances into blends that 
the perfumers obtain the rare and costly per- 
fumes now so widely used. 


needed, a working unit was 
{installed to Kill odors from 
a dryer inthe munieipal 
garbage reduetion plant at 
New Bedford, Masa 


CHlorine Conquers! 


In a serien of extremely 
severe texts, not only did the 
chlorine completely elimi~ 
nate the garbage odors, but 
likewise such pungentamelis 
‘as come from burning feath- 
rs, hair, wool, leather and 
putrid fish. ‘This plant has 
been 60 equipped now for 
several months, and there 
hhas been no” complaint 
about odors. The chlorine 
consumption is less than 

ght pounds a day, costing 
ita few cents. Since then 
a number of other plants 

wwe been similarly equip- 


ped, and with equally good 
results. 

Under the magie of mod- 
of the clfactory plague 
‘spots in Eastern states have 
already disappeared, to the 
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Plastic Fuel May Solve the 
Nation’s Coal Problem 


PHASTIC fuel, or “amalgam,” as it 
called, is now added to America’s fuel 
resources as an intermediate form between 
liquid and solid fuels by the invention of a 
new method for combining waste petroleum 
oils of all sorts with 
waste coal to make a 
most satisfactory prod- 
uct, ‘The inventor, 
Waiter E. Trent, was 
formerly of the United 
States Bureau of Mines. 
A plant at Alexandria, 
Va., is already producing 
many tons of the new 
fuel daily, and there are 
indications that the pres 
tent fuel emergency will 
prove the nationwide 
importance of the new 
process. It makes avall- 
able for immediate con- 
sumption, for example, 


that is practically free from water 
and relatively low in ash 

tent. Ina few cases the amount 
of ash ean be reduced below of 


per cent of the treated fuel 


the great waste piles that 
are seen by the mouth of 
every mine in every coal 
field, some of them repre 
‘senting accumulations of 
half a century, 
even been suggested that 
the treat ment of muntel= 
pal ash dumps is ene 
tiroly feasib 

In principle, the proo- 
eas is simple.’ Wet pul- 
veriaed coal suspended 
in water, when treated 
with from 30 to 40 per 
‘cont ns much oil as there 
incoal substance present, 
agglomerates into a 
pasty plastic mass fn 
which all the valuable 
coal substance and the oll, 
Join, ‘The "ash," or min- 


ine the 

amalgam ae it 

Srops from the 
Conveyor 


fund the water prefers the 


mineral particles, with 
the result that the worth- 
less ash is eliminated in 
the { 
mud, wh 
divided 
lly form 
shaped granules of coal 
and oil, These amalgam 
ranulew are washed to 
Femove any mineral mat~ 
ter that may adhere to 
them and are finally 
POOR SEM! dried in the air. The 
aot are then found to be 90 
solid, that they can be 
handied like pew coal 
Practical teste ba 
shown that for est 
sults the crusher ahould 
reduce coal to a size 
that will pass through « 
screen of 200 mesh to the 
finch. Anthracite coal is 


‘eral’ matter, which has 
been mechanically sepa- 
rated from the coal particles by fine grind- 
ing, does not go into the eoal-oil masa, but 
remains suspended in the water and can 
‘eneparated from the fuel paste almost per- 
feetly. ‘This produces an excellent fuel 


‘The Trent process for combining waste oils and grades of coal now 
Comuidered valucless is explained in the diagram and the photograph 


Accordingly, the process consists of re- 
ducing the coal to powder in a crusher and 
1 pulverizer and then agitating the pow- 
dered coal with water and oll. ‘The oil has 
fan affinity for the small particles of coal 


the best for the purpove 
ter that come bitumi- 
nous and lignite. 
‘When the large plant now building is in 
full operation, itis expected that thousands 
‘of tons of product will be available each day 
surpassing by from 40 to 60 per cent 
heating efficiency the best steam coul, 


Whirling Mold Casts Fourteen Iron Pipes Every Hour 


JRON pipe suid to have a tensile strength 

‘twice as great as pipe made in the ordi- 

nary sand molds is now being manufactured 

successfully by a revolutionary French 

process that makes use of centrifugal force. 
‘The pipe is formed 


rotative force and then cooled. The mold 
is slowly moved away from the chute as 
the pipe is gradually built up to the re 
quired length. When the metal cools, the 
shrinkage ia just sufficient so that the 


pipe may be removed easily from the mold. 
Machine made pipe weighs less than 
sand mold pipe of the same dimensions 
and is more resistant toshocks and bending. 
‘The metal is more homogeneous and 
produces a clean wall 


by pouring molten 
‘metal from a hopper 
into a chute which 
leads to a rotating, 
water cooled mold hav- 
ing an inside diameter 
equal to the outside 
diameter of the desired 
pipe. A flare and core 
‘at one end provide for 
the bell and for the 
undereut channel 
which takes the lead 
when two sections of 
pipe are calked. 


inside and out with 
remarkable uniformity 
of thickness throughout 
the pipe. 

By this process a 
wang of 25 men is able 
‘to turn out 600 lengths 
of pipe a day with no 
material necessary ex- 
cept molten iron, while 


‘As the molten metal 
strikes the cool mold, 


it is distributed by the plied 


pipe as been, removed 


Right," © sie 


under the old system 
of sand casting 80 men 
could produce only 400 
lengths in the same 
period, with the added 
cost and Inbor of 

Iding and core 
making, 


Daring Airmen Locate Seals 


for Fur Hunters 


WE his, sirptanes 
especially rigged 
for winter flying, Maj. 
F. Sidney Cotton, of 
Australia, is preparing 
for another rigorous sea- 
on of reconnoitering for 
herds of seals off the 
coast of Newfoundland 
and Labrador and wire- 
lessing their positions to 
‘seal hunting expeditions. 
Every year thousands 
of seals float down to the 
Newfoundland coast on 
great blocks of ice car 
ied along by the arctic 
current. Specially con- 
structed ships sait from 
St. John’s, Newfound= 
land, to find the seals and 
slay'them for their fur 
and oil, Sometimes they 
‘are successful in locating 
the main herd, but often 
they have failed, 
Major Cotton's 


method has been to fly 
over the aretie current 
and wateh for the cole 
‘oniea of seals. 

‘When he 


the seal 


group, 
bearing by wireless to hunters on the maine 
land. ‘The hunters set out in. their sharp 
prowed vessels until they reach the he 

Usually the older seals excape into. the 
‘water, but the baby seals are killed in huge 
numbers by huntamen equipped with clubs. 
Besides their sealing activities, Major 


Steel Rackets and 


ENNIS rackets mace of metal and 
‘wire masks that protect the eyes of 


vations of the 

The hollow 
bent into shape at the rate of 600 an 
hour by special machinery perfected by 
a Now Jersey firm. Instead of gut, the 
rackets are strung with fine steel strings 
sald to give longer life and greater 
resiliency, 

In manufacturing the frames, the 
tubing is placed against a curved form, 
while rollers moved by an eccentric eam 
roll the metal around the form. ‘The 
‘second operation consists in placing the 


The" vessel to slay 
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‘of from the 


mendous. Landings must 
bbe made on fee oF deep 
snow and the engine 
Imustbeprotected against 
freeting, since the tem 
perature ia rarely warmer 
than 20 degrees below 
zero. By means of an 
anti-freesing solution for 
the circulating system, m 
radiator protector, pat- 
ented landing akds, and 
vacuum sult for tho 
pilot and observer,Major 


Cotton has been able 
Piste © Aart Survey Ca, to continue his flying une 
‘At the left are the der conditions that have 
the moainchane 

‘communication. 


Cotton and his associates 


are official letter-earriers for the province. 
‘The difficulties of this type of flying are tre- 


The 
plane stores near New= 


abwence of aire 


foundland makes it nec~ 
essary for Major Cotton to earry on hand 
verything that ean possibly be nee 
for repair and replacement. Yet in apito 
‘of all these drawbacks the success of his 


novel enterprise during the past year has 
‘warranted the use of two more planes dur- 
{ng the coming sealing season, 


Masks for Tennis 


bent forms on the same machine, but 
with rollers of different sizes ‘that 
further curve the tubing to the correet 
dimensions. After other machines have 
woven the steel strings back and forth 
between the outside frames, the racket 
is completed by the addition of a 
standard handle grip. 


Brood of Hummingbirds 
Can Nest in Spoon 


BABY, hummingbirds are a0 amasingly 
‘small that an entire brood ean nestlo 
{in a teaspoon, as demonstrated by a pho- 
tograph recently made by A. A. Allen, 
assistant professor of ornithology at Cor- 
nell University, and reproduced above, 
‘The mother bird is little longer than the 
bowl of the spoon. 


{ful birds in the world, are to be found in 
‘America. The Jargest of these measure 815 
inches; the smallest less than two. 


‘Hummingbirds live on a mixed diet of 
insects and nectar which they obtain from 
flowers with their slender and extensible 
tongues. In destroying harmful insects 
they are useful to man, yet they are rapidly 
becoming extinct, because they are 90 
eagerly hunted for their plumage. 
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Many Instruments in One 
Small Timepiece 


NCLOSING in its double faced case 

two watch mechanisms, a barom- 
eter, an altimete ompass, a 
timepiece originally made for the late 
Charles I of Austria Is said to be the 
smallest precision instrument in the 
world. 


‘One aide of the watch contains a dial 
with luminous figures and an alarm 
indicator that can be ast for any hour, 
a barometer for predicting wind and 
rain, an altimeter for recording alti 
tides up to 9000 feet, and a compass 

‘On the other side is a aplit second 
dial measuring time in one fifth sec 
fonds up to 30 minutes’ duration. In 
addition, there i a. repeater gong 
operated by a minute pushbutton 
Which striker the hours, quarter hours, 
sind minutes 

All of these mechaniama are ¢on- 
tained within a diameter of 25 inch 


Flying Plane Survives Lightning Bolt 


GPECULATION on the possible 
fate of an airplane struck by 
lightning while in the air has been 
‘set at rest by the experience of 
Capt. E. D. C. Herne, whose plane 
was recently hit by a bolt while 
hhalfway across the English Chan- 
nel on a flight between London 
and Paris, The plane was un- 
harmed and neither Captain 
Herne nor his mechanic suffered 
discomfort. 

While steering his ship around 
the edge of a thunderstorm area, 


lined in green and yellow. The 


plane trembled antl rocked for an 
Tovant, thes quishiy regnined its 
balance and continued on ita way. 


Why Bolt Passed On 


It is believed that the plane 
chanced to pass into the direct 
path of the bolt, but escaped 
disaster because of the lack of 
‘connection with the earth. The 
lane, with its content of metal, 
afforded a halfway stopping point 
for the discharge, but the flash 
lasted so short a’ time that the 
metal did not become heated. 
After spreading on the surface of 
the wings, the bolt again concen 


trated and proceeded down ti 
trailing wireless antenna to the 
water beneath, 


‘and ile 
eee tld i Fadl aaa 
‘tn lower level 


‘Ore Machine, Aided by Magnets, to Stretch bus Iron Supply 


CONCERNED about the probable ex- 
‘haustion, in perhaps 20 years, of the 
high grade iron ore beds of Minnesota, 
from which more than half the iron mined 
in the United States is obtained, Professor 
Edward W. Davis, of the University of 
‘Wisconsin, has developed an in- 

‘genious method of utilising elec- 
tromagnets to act upon low grade 
‘ore hitherto considered almost 
‘valueless, 


Utilizing Low Grade Ore 


His device, known ax the 
“magnetic: logwasher,”” ia ex 
pected to make profitable the 
mining and merchandizing of 
‘enormous deposits of low grade 
fore—hematite and magnetite— 
in the Mesaba range of Minne- 
sota. The ore, averaging about 
26 per cent iron, is run through 
crushera that by a series of opera~ 
tions automatically eliminate the non 
magnetic parts of the ore. The partly 
concentrated ore, which consists of frag- 
‘ments the size of peas, is then pulverized 
in ball mills—large revolving cylinders 
containing steel balls of different sizes. 
‘These balls act like grindstones and 
quickly reduce the ore to a fine powder. 
‘The final concentration is accom 
plished in the logwasher which, like the 
erushers, separators, and puiverizers, 
work automatically.” This device con- 
sists of a long sluice box, supported in 
‘an inclined position. Through the en- 
re length of the box runs # shaft to 
~ “eh spirally arranged. serapers are 
tached. The pulverized ore is fed into 
ae inclined trough at the lower end, 


while from the opposite end is admitted « 
‘stream of water that floods the lower part 
of the trough, washing away toward the 
‘overflow gate’ the non-magnetic tailings. 
‘The small particles of magnetite are at- 
tracted by three seta of powerful 

electromagnets placed under- 


SSE Steams of water earry non-mag- 
netic articles to reat pf machine, 
‘magnets hold the iron’ 


neath the trough and are automatically 
pushed toward the higher part of the 
trough by the rotating scrapers, to be 
‘discharged in the form of mud- 
like paste through a gate pro- 
vided for the purpose. ‘This 
p> magnetite paste is fed into a 
machine in which the water ix 
removed and the mass fused 
into a solid concentrate con- 
taining about 64 per cent of 
iron, which may be shipped to 

the furnaces. 


Hematite also Is Used 


‘The same process may also 
be applied to the concentration 
‘of hematite, another low-grade 
fron ore, also found in Minne- 
sota in enormous quantities. In 
‘ts natural condition hematite 
isnot magnetic, but if part of the 
‘oxygen contained in itis driven 
‘out by heating, it becomes mag- 
netic and may’ then be concen- 
trated, like magnetite ore, in the 
‘magnetic logwasher. 

‘The method invented by Professor 
Davis has been tried for several years 
in an experimental plant at the Univer- 
sity of Minnesota and later in a mill 


built for the purpose at Duluth. Now 

aplant,which will cost about $2,600,000, 
near 

&. 8 

abl 

pera 


ores of Mines, —-. 
the great iron producers, will be secure. 
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Boys Build Self- menered Model of Famous Ship 


IVALING all previous 
achievements in model boat 
building, high school students of 
Pasadena, Calif, have com- 
pleted a 10-foot working model 
of the famous transport Yale, 
now in the coastw 
service, The mode 
plete to the tinies 
painstaking 


‘These measurements were scaled down to the 


fon the hundreds o 
been carefully i 
and wireless antenna 


model 
measurements of the Yale were obtain 


Rotary Electric Ovens Toughen Auto Parts 


OTARY electric furnaces, used to heat 

treat automobile parts, have demon- 
strated marked advantages over oll burn- 
ing furnaces because of the continuous 
operation and the perfect control of tem= 
perature, heating time, and rate of heating 
obtained through their use. The electric 
furnace practically eliminates scale. Ma- 
terial annealed requires only a brief “pick- 
ling” in acid instead of the usual three hours 
of soaking. 

Walls in the electric furnace are of 
standard construction, but the hearth is 
made of a ring that’ rotates constantly 
during the hy : 


‘meals auto parts without Furth 


‘After adjustment of automatic devices, this revolv— 


charged. The hearth, supported on twenty 
roller bearings, ean be rotated at any one 
of six different speeds, 

Two sets of nickel chromium ribhon, 
mounted on the inner and outer walls of 
the frame, supply the heat. The first set 
is the larger and extends two thirds of the 
distance around the circumference, It 
congumen 210 kilowatts of electricity.” The 
smaller set, designed to radiate 60 kilo- 
watts in heat, makes up radiation loses, 
and provides ‘enough additional heat to 

ing. all material out of the furnace at the 
same temperature. 

Normally the temperature of the heating 
anne is held at 1580 degrees, and that of 
the finishing zone at 1525 degrees, but both 
‘of these heats are varied slightly, according, 
to the material to be treated. "Any tem- 
peratures between 200 and 1900 F. may 

be obtained. 


the number of 
pieces, the 
proper speed of 
rotation, and 
the tempera- 

for each 


tle craft through 
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proportionate size, The hull was 

built of sections of wood and the 

machinery placed in it, While 

was being completed, 

her members of the group were 

finishing the superstructure with 
I ite 

detail 


Propelling machinery consists of 
‘Morage batteries and amail electric 
‘motors on each propell 


OTE TRES a [| 


Old Tires Are Quoits in 
Totem Pole Game 


‘SING a symbolic totem pole as the 
post, and worn out tires as the rings, 
the city of Austin, Texas, has arranged a 
game of quoits that brings in 
revenue to the local Red 
Cross organization. 

‘The pole, erected in the 
center of a busy thoroughfare 
in front of the state Capitol, 
is usually so well hidden by 
donated tires that its weird 
carvings are invisible, At 
the base of the pole an 
American eagle is illustrated 
with its claws on the spikes of 
a helmet and at the top is the 
Shield of the Red Cross held 
tight in the claws of a lion. 
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Why We Grow Bald—and How Not To 


New Medical Knowledge Makes Baldness a Case for Scientific 


Treatment Rather than Barber’s Tonic 


By Chester T. Stone, M.D. 


ALDNESS is definitely on the in~ 
‘erease in the United States, and is 
more characteristic of the American 

than of the European, according to recent 

observations by the’ medical profession. 

In the large cities of the United States is to 

be found a greater percentage of prema- 

turely bald Meads than in any other region 
on earth, 

Strange as it seems, the average Ameri- 
can business man’s effort to maintain an 
attractive personal appearance is perhaps 
the most plausible reason for his develop- 
ing, against his wish, this defect in ap- 
pearance. The greatest proportion of 
baldness is found among the more fashion- 
able of professional and businessmen 
Men of this type make frequent visite to 
barbers, where the sensitive sealp and hair 
cells are exposed to 
brushes and combs that 
‘are too seldom aterilized. 
Infection results and the 
damage, usually com- 
mencing with the appear 
ance of dandruff, has been 
done. 


Bald-Headed Classes 


Further proof that too 
much unscientific atten- 
tion to the hair is harmful 
may be found in statistics 
revealing the frequency of 
baldness in various oceu- 
ational groups. Among 
mechanies and industrial 
workers whose social posi 
tion demands cleanliness, 
‘but whose business ealling 
requires the performance 
of dirty work, are num- 
bered almort’ as many 


bald-headed persons as in he" 
the professional group. mmntsot 


Day laborers show a de- 
creasing frequency, in al- 
‘most direet proportion to 
the amount of time spent 
at barbers, while vagrants 
fare very’ seldom bald. 
Daily exposure to the 
stimulating effects of sun- 
light may also be supposed 
to account in part for the 
healthier growths of hair 
‘characteristic of the latter 
‘two groups. 

Baldness claims fewer 
women than men. Al- 
though women expose 
their growth of hair to the 
implements of hairdressing parlors, there 
is but little danger of contagion, because 
of the thickness of the growth, which pre- 
vents germs from reaching the hair roots. 

In spite of eurealls, medicinal fakes and 
hair restorers sold by the millions of gal- 
Tons, baldness is on the increase in the 
large cities of the United States. Proper 
treatment with drugs, massages, and elec 
trotherapy using ultra violet light rays 
are proving effective in many instances. 
But because of the fact that the baldness 


Ultra. 


being 


ball club representing the 

Trraelite House of Ds 

‘of Benton Harbor, Michi 

‘gan. Tn common with the 

‘ther men of their sect 

they have boycotted the 
‘barber since boyhood 


iolet Cure 


Diseases of the scalp # 
‘cause’ haldness 
cured, 
cases, By ray fi 
Violet laenpe of this type 


Do You Know These Facts about Your Hair? 


JF Ahaics removed from the sap, four 
‘years are required for the ‘hair’ bull 
under the skin to grow another. 

Normal, healthy hair is strong and 


clastic. It will stretch a third of its length, 


hardening of the skin, which plugs the 
lands, preventing the secretion of the 
pigment that gives the hair its color. In 


Bay hair the pigment cells have been 
replaced by air pockets 
‘Constant sea bathing is now said to be 


achieve 
bane 


2 ultra 


may be due to several combined causes, 
‘every case should be diagnosed by physi- 
cians specializing in diseases of the hair 
and scalp. 

‘Many dollars spent for patented prepa- 
rations on incurable eases can be saved 
and the treatment of curable cases made 
more certain of success by a knowledge of 
the hair and the skin in which it grows. 
‘The visible part of the hair is a shaft that 
develops under the surface of the skin into 
1 root structure called the follicle. In the 


water evaporates rapidly, leaving the hair 
ry and hard, and covered with a layer 
of deposited salt. To prevent baldness, 
Some experts advocate thoroughly washing 
the hair in pure water after each plunge, 
and then rubbing in about a teaspoonful 
of ative oil. 

‘The hair should not be washed more 
frequently than every two or three weeks, 
to remove the dirt, the dead outer skin 
‘and the excessive oll. Too frequent wash- 
ing, or wetting of the hair before brushing, 
dics up the glands suppying the flow of 
oil, producing first graymess, then baldness. 

‘Good general health is essential to the 
[reservation of « flourishing head of hair. 
Worry and overwork are undoubtedly in 
direct causes of baldness. 


follicle is a sheath surrounding the 
hair near the surface of the skin 
‘i Lerminating at its lower end in 
a small pouch containing the hair 
ull or papilla, This conical 
shaped bulb, embedded in the skin, 
is filled with a soft, delicate pulp 
npowed of blood vessels and 
When a hair is forcibly 
extracted, some of the pulp adheres 
to its lower end and is erroneously 
supposed to be the root, Ifa hair 
is removed, its root remains and 
‘soon produces another 
hair by means of secro- 
tions from the bulb. As 
fone layer of the hair shatt 
forms, it is pushed up- 
ward by another layer 
forming underneath. Mi- 
croscopic glands opening 
{into the bulb supply the 
growing hi th the 
pigment that gives it color 
and a lubricant that keeps 
it supple and firm, 


Analyzing a Hair 


By treating a specimen 
of hair chemically it ean 
be made transparent for 
examination under a pow- 
erful microseope. Exam- 
mn reveals three dis- 
layers, one within 
the other, and each with 
a distinet function. ‘The 
inner tube conveys. the 
nutritive element from 
the hair bulb; the middle 
layer transmits the eolor- 
Ing matter, and the outer 
coating is for protection. When this deli- 
cate arrangement of the hair cells is con- 
sidered, it is not 
less atiention 
scalp is producing ‘a bald-headed nation, 
Baldness affects more than mere uppear- 
ance. Besides being a conspicuous blemish 
a denuded scalp is also an indication of 
impaired health. Furthermore, since hair 
is a poor conductor of heat, it helps to 
maintain an even body temperature, pro- 
tecting the body from chills in winter and 
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scalp. This is thought to be 
‘a bacterial form and proba 
bly contagious. It begins 
with an itching of the scalp 
accompanied by dandruff. 
‘Unless the troubles arrested, 
the hair soon begins to thin, 
but usually two or three years 
elapse before the trouble 
reaches an acute stage where 
the hair falls out in large 
quantities, 


excessive heat in summer. 

‘Scientists have discovered 
three distinct types of bald- 
ness, The most common of 
these is baldness due to 
heredity. In this type the 

ir not only falls out, but 
ceases to grow. Usually a 
study of the case shows that 
the male members of the 
family for generations have 
shown a tendency toward 
baldness in early life. Al 


though a female in the family Useless Remedies 
may not low this tendency J cra 
rulers On Ablaae sree palond Can Hair Tonics Cure Baldness? been adopted to arrest the 
pl Ringe Ong homer IERE are three chief types of baldness. 


One is inherited baldness, which follows the same (0 
pattern when handed down from father to son. Note | ¢f scain, washes, but since 
how distinctly different are the three common patterns particular type of baldness, 
stherted, baldnem ie in- | of this type shown above. If you are afflicted with |} it ult are likely, to be 
ie (A. Be Gevsieptaect: this kind of baldness, your case is probably hopeless, | "satisfactory when two 
‘The hair at the temples and ¥ more of the types are de 
oa the cruvwn of the bead Of the other two types, one is the result of illness, | Tvoict Ue iyPe ate, Se 
thing out slowly. Later the | such as typhoid or pneumonia. If promptly and scien- || is often the case. “Inherited 
air becomes sparse over the | ffically treated, new hair can often be grown. The | baldness, of course, cannot 
anti tot he Bend ere | third type is caused by some defect in the hair-produc- | £5,cu',ty, als stars 
ihair, flourishes for «while, | ing glands and is often contagious. 


but’ eventually the scalp ‘According to Drs. George M. MacKee and George | descendant of a bald-headed 


becomes denuded of all : = father will gradually drop 
growth except for the hair at | C. Andrews, two prominent New York physicians, many } out according to a definite 
the sides, which ata rule is hair tonics” used by barbers and hairdressers may be || pattern, There have been 
unaffected. No sure cure has fficacious, yet they are commonly applied improperly. | cases where the same pattern 
been found for this type of = . s has been preserved with 
baldness, nccording to phyai- || Only an expert can diagnose a case and tell which type | startling Adelity. through 
clans who have studied many | of baldness is afflicting the patient and what remedies | many generations, | Some- 


that can be done is to delay immune; but as a rule the 
the disappearance of the defect reappears again in the 
scalp covering by care- succeeding generation. 
ful treatment of the curer Some types of baldness, particularly the two 
remaining hair and at- Si” main classes distinguished by bacterial ehar- 
tempts to further the acteristics, have been found to react well to 
growth of the downy pplication of ultra violet raya. These 
hair. rays are generated by the passage of an 
electric current through a quarts tube filled 
Tllness a Cause 


with mercury vapor. 
A second type of bald- What Ultra Violet Rays Accomp 
ness is caused by an kava ik 
affection such as ty- Siesta 
hold "fever, influenza, tissues iy destroying infections and sources of 
‘and. similar irritation, they restore the proper functions to 
‘accompanied the glands of the akin. It is belleved that 
Ales Seems ‘ovsnos their action fs due tothe ogone generated when 
ultraviolet light 
fre passed through 
containing oxygen 
‘When ultea violet rays 
are applied to the scalp, 
they rst irritate the 
outer layers and dilate 
the blood ves, » The 
increased activity of the 
blood weasels hastens the 


hereditary cases, ‘The most | should be used. times one generation will be 


ra violet rays build up body 


fone of these affections, 
the hair tends to drop 
out, slowly at first, then 
with increasing rapidity, 
until it can be removed 
in handfuls. Often dur- 
ing the process the scalp 


baldness ean be distin- 


guished by the fact that elimination of dead 
the hair drops out evenly. tissue and the growth of 
over the new. Irritation is stop- 


ped, the germs causing 
the ‘baldness are killed, 
and conditions are made 


as the crown. Similar 
effects are caused by ex- 


cessive mental worry, “AP PAPAS MEDWALACR MARROW favorable for a renewed 
severe fatigue, and ner- How Healthy Hair Grows growth of the hair pa- 
vous shocks from surgi- pillae, 

cal operations, If treat- Growth of a healthy hair, fet'by Sealps grown bald 


Cd invtime: it is posible secretions “is. the’ hair bulb, 


pa through its sheath to the outer 
that new hair will even Skin is shown above. At the 


Sally prow to replace 2p, 8 ahora, above 

that which has been lost. Sitt"and Qn one i keine 
Finally, the third vark: | gencraned by tae bulls artresiact 

ety of baldness is due ‘to take its place 

tovomedefeet in the bair- 

producing glands of the 


from tight hatbands can 
often be restored to nor- 
mal condition by stimu- 
lating the nerves and 
blood vessels in the same 
way. The penetration of 
ultra violet rays soothes 
and heals the sealp, 
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Steam Roller Runs New 
Pavement Breaker 


“SS 


n, exerting a force of four tons, drives the picks of the 


‘ncariser through the toughest pavement 


GI tempered teeth forced into old stret 
paving under steam pressure comprise 
fa new attachment, or searifier, that can 
be added quickly to the rear of any road 
roller. ‘The movement of the scarier is 
‘under the control of the roller operator 
‘The teeth are held at the ends of arms 
extending from an angle iron attached to 
the steam roller frame. A steam cylinder 
placed in the center of the gang is used to 
raise and lower the teeth. By means of the 
piston of this eylinder, controlled from the 


cab, the picks can be forced into the sur- 
face with a four-ton pressure, or they may 
be lifted at will for crossing pavements 
and manhole covers. Gage rollers located 
just forward of the teeth prevent the latter 
from penetrating too far if the rear wheels of 
the roller huppen to drop into a depression, 

Both the length of the teeth and their 
spacing ean be quickly adjusted by means 
fof the clamps, By setting the picks 
their maximum spacing, a cut of 86 inches 


Three-Ply Metal Formed by Electrolysis 


JUST as the strength of wood is increased 
by combining several thin layers or 
plies, sheet metal can be reinforced by 
forcing together two or more layers of 
different metals. 

‘A new method is by electrodeposition of 
copper on mild steel. ‘The steel is first 
perforated and then thoroughly cleaned for 
the plating process, After a certain period 
in the bath, the copper deposits on the 
sides become connected by the deposits 


Blast Furnaces 


ECONOMIC clearing of log- 
ed-off land is made possible 
by an improved stump-burning 
‘process, which has recently been 
thoroughly tested by the Oregon 
Agricultural College. ‘The new 
system is expected to add many 
thousands of acres to America’s 
farm lands. 

‘A.small furnace or stove, open 
at one end, is placed against the 
stump and'a fire kindled. ‘Then 
‘the furnace and stump, with the 
exception of x small space op- 
posite the stove, are banked in 
with sod, Draft is supplied 
through a two-inch pipe em- 
bedded in the sod, thus form- 
ing a blast furnace against the 
stump. 

The flames eat directly 
through the stump, after which 


through the perforations. 
uct is then placed in a 
thickness. 

‘Three-ply metals formed in this way 
are used in making containers where addi- 
tional strength is essential without an 
increase in thickness of the wall. Lead 
covered steel plates have also been made 
by this method, although with these two 
metals more exact work is required to 
ingure a perfect union between the surfaces, 


‘The final prod- 
ill and rolled to 


59 
Map Tacks Keep Tabs 
on Fire Apparatus 


LOSE tabs on the movements of fre 

‘apparatus in Boston is maintained bya 
comprehensive system of map tacks and 
cards located at the fire headquarters. By 
means of the map it i possible at all times 
to exactly locate fire fighting apparatus, 
whether it is in action or laid. up for 
repsire 

Each fire company of the city ie repre- 
sented by a pin from which dangles the 
umber of the apparatus, When an alarm 
Comes in, the operator takes from a fie the 
tard representing the alarm box. On the 
tard are the numbers of all companies that 
fre slated to respond to. that. particular 
fall.” The operator notes the numbers and 
removes the tags from the respective hooks 
{o the board at the right.” Ifa second 
alarm i turned in, he adds the tags on the 
row below. 

"To make possible the use of both hand 
in moving the tags, the card representing 
the alarm box is gripped between the jaws 
of a paper dlp. 

In'large cities, particularly during big 
fires, often 1n alarm comes in for fire 
company that is at the acene of another 
fire, "When this occurs, the operator in 
pects the map and selects apparatus that 
is nearest and best Gitted for the work and 
despatches it to answer the alarm. 


‘When an alarm comes in, the tage 
tare removed from the. map to the 
‘Board’ at the right 


Burn ne from iaiiae Off Land 


another hood ix placed over the 
outlet and banked with sod. 
‘The stovepipe is removed, and 
the furnace is taken out entirely. 
‘The sod now forms an airtight 
stove and the stump burns with- 
‘out further attention, except the 
occasional sodding of apertures 
in the walle. 

By this method, « large stump 
can be burned through in from 
24 to 30 hours, and in 40 hours 
‘more the portion of the stump 
above ground is entirely con- 
sumed. The fire feods itself, 
the stump gradually sinking 
into the crater and being de- 
voured by the flames. 

Results of the tests indicate 
that with many fires burning, 
large tracts may be cleared in 
a comparatively few hours. 


Sprinkling 


PRINKLING experiments, 
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Tests Soil for Flood Prevention 


artificially produced from ordi 
nary gardensprinkling cans, ma; 
be used to determine data on 
flood run-off and soil absorption. 
Such investigations, instituted 
by flood prevention engineers, 
have been found to give highly 
satisfactory results, 

‘The experiments were carried 
‘out on isolated plats, five feet 
‘square, surrounded by sheet iron 
boundaries, which extended 20 
inches below the surfaceand four 
inches aboveit, ‘Thesoil within 
the plats wasin no wise disturbed, 
These plats, which communi 
cated by means of drainpipes 
with galvanized fron tanks, 
four feet deep and 18 inches 
diameter, were located on level 
ground and on hillsides, so as 
to determine the effect of level, 
slope, and nature of the soil 


in which rainfall effects are | 
| 


Lifters Frozen into Heavy 
Cakes of Ice 


into cakes of 
conomical where 1140 
400-pound cakes must be lifted every day’, 
‘as has been discovered in an ice plant at 
Cleveland, Ohio 

Instead’ of lifting the heavy cans in 
which the ice is frozen, iron lifts are low- 
ered into the water before the freezing 
bogins, and when the cakes 
hours iater, special pneurn 
three cakes ata time, The lifters are made 
of hollow pipes, so a workman ean loosen 
‘them later by ‘connecting a hove with a 
double nozzle that circulates warm water 
through them, in that way thawing the 
ineasing ice. 

‘Since the cans need not be moved, the 
{reesing process is expedited by attaching a 


Hot water loosens the lifters, made 
oF hollow pipe, from the ice 
permanent fresh water inlet to each can, 
and connecting an outlet with the center of 
the bottom for the purpose of drawing off 
the impurities in the water, which collect in 
the heart of the cake as freezing progresses. 
If it were necessary, ice almost free from 
germ and sediment ‘could be frozen from 

dirty water. 


pores ere 


‘A the sprinkling ean produces “rainfall” on each five foot 
pl band ‘run-off in the drain tank 


How foot 

Power gene 

forthe pro- 
Joctor 


Operator Pedals Movie 
Machine like Bicycle 


MOTION picture projector, for which 

the operator generates his own electric 
current by pedaling a large wheel as if he 
were riding a bicycle, has recently been 
invented in France for use where no 
‘current is available. A belt from the same 
vrheel leads to the projector and cranks the 
film, 

‘Thanks to a highly efficient electric lamp 
with a concentrated flament and a specially 
designed dynamo, the amount of power 
needed is comparatively small. A picture 
approximately four or five feet can be pro- 
jected with about the amount of energy re- 
‘quired to pedal a bicycle up a moderately 
steep bill. 

‘The apparatus is intended for untrained 
operators. It can be folded and is light 
enough to be carried readily from place to 
place for the purpose of illustrating lectures 
for for carrying on educational campaigns 
for the farmer in out-of-the-way parts of 
the country. 


upon absorption and run-off. 

In producing artificial rai 
fall, the sprinkling ean was filled 
with a measured volume of water 
that was evenly distributed over 
a plat within a specified time. 
Duration of the “rainfall” and 
the volume of water precipitated 
‘were carefully recorded, aswellas 
the exact time of the beginning 
and the ending of the surface 
run-off into the drain tank and 
the volume of water collected in 
the tank 

twas found that the rain ab- 
sorption by loose loamy soil is 
much greater than that byheavy 
clay soil and that cultivated soil 
‘and sodded ground absorb water 
more readily than hard and un- 
cultivated soil containing com- 
paratively little organic mat- 
ter. The slope of the ground 
was found to have little in- 
uence on flood run-off « 


Solidified Kerosene ‘‘Ice’’ 
New Form of Fuel 


OLIDIFIED. kerosene, which ean be 

carried in the pocket’ or transformed 
into liquid and burned in a lamp after 
mixing it with water, is a discovery of 
Dr. 0. F. Reinhold, of Maplewood, N. J., 
for which remarkabie utility is claimed. 

‘The new form of fuel looks like petro- 
leum jelly. It gives as much heat or light 
fas liquid kerosene, and because of its 
compact, portable, solid form, it contains 
fone third ‘more heat units to the gallon. 
Unlike liquid kerosene, the new product 
requires neither wick nor mechanical con 
trivance to effect combustion. Kerosene 
‘cannot be ignited with a match, but you 
‘can set fire to Dr. Reinhold’ product with 
 mateh, and it will bura like a stick of 
wood or “solidified alcohol.” 

‘The jelly burns steadily at an even heat 
until consumed, leaving an oily residue 


Dr. 0. F. Reinhold, the inventor, 
Burning = piece of solidified kerosene 


which the inventor claims ean be used as a 
lubricant. When mixed with water, the 
jelly ean still be ignited by a match, and the 
‘same oily residue appears. 

Another advantage is the fact that the 
new substance eliminates the danger of 
kerosene explosions. 
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Steeplejack Fells Tree 
from Top Downward 


HEN a tall eucalyptus tree at Rose 

Hill, Calif., began to split at the 
intersection of its two branches, threaten~ 
ing to fall on houses near by, a steeplejack 
felled the tree in 10-foot lengths, from the 
top, downward, 

‘The steeplejack first climbed to the top 
of one trunk, which he braced with three 
‘sets of guys, ‘Then he began to cut the 
tree down from the top in sections, eateh- 
ig each section with @ rope as it started to 
fall, and lowering it to the ground. The 
job took nearly a week. 


a 


Harrow and Seeder in One Machine 


ITH a 


harrow and 
seeder now ready for use, the farmer 
‘can speed up the springtime work of plant- 


combination 


ing large areas to ‘and obtain an 
evener'"eatch.”” ‘The new machine consists 
of  boxlike girder or hopper whieh con. 
tains the seeds and to which the harrows 
fare attached. Either one, two, or three 
harrow sections may be used with the 
seeder. 

Because the seeds sre released from a 
point only 11 inches above the ground, the 
makers of this machine claim that’ the 
usual unevenness of seeding due to the 

d is entirely eliminated. In addition, 
yew method is said to reduce waste of 


the 


Dust from the Sahara Desert, blown 
thousands of miles by wind, is reported to 
have settled thickly on the decks of the 
Duteh steamer Yildum when 250 miles off 
the coast of the United States 


re dropped from 1 lane hopper 
eaadlately above tne barrens 


Locomotive Sprinkler Lays 
Dust on Railway 
RAVELING 


over th desert 


ter . jintendent W. H 
Whale ifle Railway 
devised an automatic track watering ays 
tem that lays the dust beside the railroad 
right of way. 

‘The sprinkler conaists of a perforated 
pipe attached crosswise of the track bee 
neath the tender of the locomotive and fed 
from the engine's water tank 


“ adi 


inkler is a. perforated 
Teste te focueotive tender” 


From Mule to Motor Bus on Street Car Tracks 


‘Starting at the top, the tree was cut 
fown'in 10-Toot Tenth 
ACK in 1892, the latest word in street 


‘car transportation was a private car 
for the mules that supplied the motive 
power 

‘After they had pulled the tiny car up 
an cight-mile hill Ontario, Calif., 
the mules were wn 


made by gravity. But the eleetrie trolley 
banished the mule, and now the 
oline tus is in many cities eliminating 
the trolley. 

In 1922 the newest improvement is the 
operation of motor trucks on the car 
tracks in city streets, The first city to 
substitute the motor truck for the electric 


trolley on car tracks is Manhattan, Kans, 


‘unchanged except for the 

to enable the company 
ive the same service for 15 cents « mile 
that cost them between 40 and 60 cents a 
mile when they were operating with elec- 
trie trolleys. 


THE OLD WAY —After pulling the tiny street car up = ill, 
‘! 


the mules made 


THE NEW WAY—Light motor buses with danged 
Instead of rubber tires, give cheap service in Manhattan, Kans: 


Popular Science Monthly 


A Monster Steel Plate Drill 


And Other New Machines and Tools 


joe aren 
Counce 


‘This electric crane, 
of unusual length of 
beam, rests upon a 
truck propelled 
electrically, ‘and if 


tie riveter, lifts 
braced with a jack 
Bia 


‘one side of a carn 


‘very heavy while the opposite 
loads side depresses the 
riveting plunger 


‘Thirteen adjustable drill heads are mounted on the travel: 


‘The above lathe, auto- 
matic in every operation, 
receives its work froma 


Radialy mounted cutting 

tools of this gear cutting 

shaper remain stationary 

‘while the blank’ to be cut 

{5 pressed against them by 
@ vertical plunger 


distinguish | this electri 
hand dell, which makes it 
pomsible to drill holes ia 
lowe comers and. other 
‘dificult places. The drill 


apemdorged With this compact, motor-driven. 
is opera a trigger 
‘rite 


circular saw, straight cutting or 
| titering can be done with speed 


The motor's fiction wheel, 
adjusted toward or away 
From the center of the fiction 
disk of this die filing machine, gone sctomcble pasts ay 
fives speeds varying from 300 round aceurately with this new 
{> 700 revolutions a minute ‘universal grinding machine 
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Armstrong’ 


Jack Binns Explains Latest Radio Progress 


0 ASTOUNDING have been 


recent. radio developments 
that I suggest a moment's 
pause in which to take stock of 
the actual accomplishments. of 
this wonder period, and to ana- 
lyae their bearing on the future 
“Three major inventions recently 
announced are likely to have revo- 
Tutionary effects upon communi 
cation, navigation, and industry 
in general, They are: the super- 
regenerative system; short wave 
directional, communication by 
‘means of reflection: and the pro- 
duction of very high powered —|/"Eiwoaar Saree Fawmne Co Tor 
transmitting tubes, v 


The Romance of Wireless 


In view of the fact that there is 
‘8 touch of romance in the poss 


fare as follows: 


‘across the Atlantic Ocean, I am 
going to outline the last of the 
three first, 

At first glance it does not seem 
remarkable that such huge vac- 


‘especially when it is taken into 
‘consideration that large tubes are 
in use every day at the radio- 
phone broadensting 
must be remembered, however, 
that when it comes to designing a 


'HE above diagram shows the already fameuy 
Armstrong super-regencrative system employing 
fone vacuum tube only. In thir circuit the constants 


1. Loop serial 12 toran on a Sct frame, wired 
Tilty of casting one's voice rear || %¥flly.” 2 Secondary of the regulation variocouper 
Sih twice the toad erent of teres 3; Priary 
i vacicoupler, 4 Variable condenser, 001 mld. 
TheCbertery: 4 volts matin. 6: Vacuum tube 
7. Resstances, 12,000 chins each: 8 Variable con- 
dlewer, 201 mid. 9. rom core choke, 100 mlleries 
ieee ee a indoctance, "10: Telephones, 11, Flcd condenser, 003 
faye poe ereonss, mid. 12. B battery, 80 volts maximum. 13. Variable tion. It was one of these tubes 
Converse, 0008 nfl. 14. Duclteal el, 1500 torn, 
15. Duclateral col, 1250 turns. 16. Variable condenser, 
Wione || 008 mld 17. Storage battery: 6 velte for UV 201 
ce volts for UV 202" 16: Standard lament rhrotat, 


lass contained vacuum tube with 
4 power output of 20 kilowatts, 
difficulties are encountered. The 
greatest of these has been to 
devier 9 euitable means of keep- 
ing ‘he tubes cool during con 
tinuous operation, ‘The ordi- 
nary method of cooling through 
the use of alectric driven air fans 
dors not suffice for the larger 
tubes. 

After a long series of exper- 
iments, a 20-kilowatt tube has 
now been produced, with a water- 
‘cooled jacket of ‘special design 
around its base. This tube is 
undoubtedly the key that will 
unlock the door to transatlantic 
‘wireless telephone communica 


with which Dr. Irving Langmuir 
impressed Senator Guglielmo 
Marconi on the latter's recent 
visit to the General Electric plant 
J] at Schenectady. 


Irving Langmuir—Creator of the Super-Tube 


LTHOUGH best known tothe TPB 
deyed bouny othe ZLMLIEEE & 
nto of the gar Hild: tungsten 


‘merely his first step in the 
‘ment of the mighty 20-kilowatt 
Vacuum tube—ealled the radiotron 
~aamall eylinder of glass and metal, 


ponsaaing’ power enough fo trans: 
Mirage enengee Rowand of 


‘carried in one hand—are expected 
‘toreplace huge generatora weighing 


‘many tons. 
Doctor Langmuir was born in 
Brooklyn, N. ¥., and after grach 


tion from Columbia University aa 
‘metallurgical engincer spent three 
years in Germany at the University 
8f Gittingen, where he was fortu- 
ate to study under "Professor 
Nernst, inventor of the Nernst 
lamp. “On returning to America in 
1906, Doster Langmuir became in- 
structor in chemistry at Stevens 
Institute of Technology, and in 1909 
entered the Research Laboratory of 
the General Electric Company at 
Schenectady, N. ¥.. where all of 


fare due primarily to his ever-present 
Inquisitiveness. He has never been known 
to take a fact for granted. Tt was this 
‘quality that urged him on to the perfec 
‘Hon of the superradiotron after certain 
strange actions in the gas filed lamp 
hhad piqued his scientific curiosity 

"The 20-kilowatt tube—his latest con- 


It was my privilege some time 
ago to witness some of the experi- 
ments that were being made with a tube 
of this kind. This particular tube had a 
power output of only 12 kilowatts, but 
the extraordinary stunts performed with 
it give one » graphic iden ef the wonder- 
working power of the great 20-kilowatt 
tube. 

‘The tube Isaw was supplying oscillating 
‘current at radio frequenry to a “phantom, 
antenna,” which consisted of a bank of 12, 
incandescent lamps, each of one kilowatt. 
‘They were arranged in series with each 
other. These lamps burned with » brile 
lianey so terrific that it was impossible to 
look at them directly, and yet their daz- 

i brilliance came from the energy sup- 
plied by a single vacuum tube that in itaelf 
was no larger in over-all dimensions than 
any one of them. 


A Beam of Waves 
across the Sea 


CAN 01 imagine a tignthouse throwing 
beam clear across the Atlantic Ocean? 
It sounds pretty far fetched, doesn't it? 
‘Nevertheless, it is one of the myriad pos- 
sibilities that have been opened up to us 
by the remarkable success achieved by 
Senator Guglielmo Marconi and his assis- 
tants in the development of electromagnetic 
‘waves of one meter in length transmitted in 
the form of a beam by means of reflectors. 

‘With this system it is quite possible to 
shoot 2 beam serosa the Atlantic or Pacific, 
and to use the beam as a carrier wave for 
conversation, music, or telegraphic dots 
and dashes. 

‘There is romance in the development of 
these reflected waves, and bound up in it, 
js one of those cyclic recurrences that 


ot 
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dominate history. At the 
very outset of his career 
Marconi’s first. successful 
wireless telegraph set used 
reflected waves as the 
medium of  communica- 
tion between two points. 
This system was aban- 


A 


coil, am 


Bivarer | gaerses 
teal Brainy | Gace Sascerite 
Giaclatie “Meee || Stes nec ch 


comes back to exert a 
dominant influence. 
‘There is another is 
teresting phase in connec- 
tion with this new de- 


velopment. Mareoni, in 10 
conjunction with C.' 8, of 
Franklin, H. J. Round, 


‘and several other young 
radio engineers, again be- 
gan to experiment with 
reflected waves in Italy in 
1916. For four years 
these experiments were 
carried on with no appre- 
ciable progress. Sud- 
denly, in 1919, the human 
voice’ was shot over a 
distance of 20 miles. on 
fone of these directed 
beams, ‘This was quickly 
followed by greater dis- 
tances, until 100 miles was 
successfully negotiated 
with speech and music. 


Wireless History 


I am in a position to 
toll for the first time just 
how the sudden advance 
{in distance was obtained 
by means of reflected 
waver, The acone is laid 
in a Paris restaurant in 
January, 1919—that pe- 
riod of lackadaisical exis- 
tence that followed imme- 
diately after the war. 
‘There are two chiet char- 
acters. One of them is 
H, J. Round and the 
other Major B. H. Arm- 
strong, of the United 
States Signal Corps. With 
tthe latter are a couple of 
friends, Harold Lewis and 
Harry ‘Hauck, also radio 
experts. The dialogue 
runs as follows: 
ARMSTRONG: Hello, 
Round! What are you 
doing here? 
Rouxp: Oh, I'm just 
having a rest after doing 
me special work. We've 
gotsomething pretty good. 
‘AnusTiona: I've got 
something pretty good 
too. Want to see it? 
‘Armstrong then shows 
Round his super-hetero- 
dyne receiver—"the Rolls, 


thell of the 


speaker, Rev. 


land, Ohio, 


iperated on a 


Sears was aorarded 2 pris 


city 


Novel Loudspeaker 
¥ ADAPTING the 
familiar © 

to the rile of ‘a loud. 


LE: Odenbah, director of 
the observatory at St 
Ignatius College,Cleve- 


ceeded in reproducing 
jazz music with all its 


he receiving set 


What Inventors Are Doing in Radio 


‘Smallest Vacuum Tube 
SPIDER web tuning 
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Six Phones at Once 
¥ COMBINING 


Radio Set in Cane 


RADIO receiving 
‘outfit incased ina 
hollow cane that incloses 
2 fshpole aerial, has been 
Sevised by C. H. Shipton, 
of Seattle, Wash., whose 
radio set in a rasor case 
‘ras described recently in 
Porotan Scrence. 

‘A single phone receiver 
is ‘attached to the upper 
end of the cane. stock, 
Tuning colle wound in 
multilayer form are in- 
Closed i the handle, with 
taps taken off for minute 
switches. Pinheads are 

used as switch points 


functioning than is the 
radio direction finder. In 
this system the reflector 
revolves in the same 
manner as a light reflector 
does in the ordinary type 
of lighthouse. It is con- 
nected with an automatic 
transmitter that sends 
out pre-arranged letters 
in the telegraphic code at 
| predetermined intervals. 

With this system a ship 
caught in a fog is amply 
warned of the proximity 
of danger. 

An effective extension 
of this system st 
itself for use 
ocean, and there is. no 
doubt that its application 
will practically eliminate 
the possibility of collision 
‘at sea. Even if one of the 
‘ships is not equipped with 
the aystem, the other ship, 
getting the wave reflected 
back as soon as it strikes 
the metal side of the ship 
that is not equipped, will 
bbe warned of the nearness 
of the latter, 


Reflected Waves 


Now that the develop- 
ment of receiving appa- 
ratus is progressing rap- 
idly, especially from the 
point of view of ultra 
sensitivity, the reflected 
wave system will be in- 
valuable in future tra 
oceanic telephone com- 
munication, It will cut 
down the amount of power 
necessary to bridge the 
ocean with the human 
voice, because all of the 
energy carrying the voice 

ill be going to the de- 
sired destination without 
being broadcast. Tt will, 
also enable the use of a 
tremendous number of 
transoceanic stations at 
the rame time, a condi 
jon that is not at all pos 
le on the longer waves. 
‘There is another im- 
portant possibility. By 
‘means of the heterodyne 
principle, a steamship ean 
be directed straight across 
the Atlantic or Pacifie 
without varying an inch 
off ita track, irrespective 
‘of weather conditions, by 
simply keeping in recep- 
tive touch with the re 
flected signals at all times. 
‘The beat note produced 
by the heterodyne could 
bbe attached to a loud- 


Royce of radio” —which 
he has just perfected and 
proceeds to explain it to him in detail 

ROUND: By Jove, old man, that would 
come in pretty handy for the work we're 
doing now! I'd like to use it. 

‘The permission was readily given, and 
thus it was that the abrupt and pheriome- 
nal increases. in distance obtained by 
Marconi and his aasociates in the short- 
wave directional experiments were possible 
through the young American's invention— 
the super-heterodyne. 


‘Such, in brief, is the inside history of the 
successful development of reflected wave 
radio. It might be well now to point out 
some ofits immediate applications. One is 
the revolving radio lighthouse, and the 
other directional secret communication. 
Experiments already conducted in con- 
junction with the British Lighthouse Com- 
mission at Inchkeith of the cosst of 
Scotland, have been eminently successful, 
and the system is much more rapid in its 


‘speaker, so that the helms- 
man would know immedi 

ately when he went off his course, because 
the moment he did so the signals would 


Transatlantic Talks 


T THE outset I stated that it was an 

‘open secret that transatlantic tests of 

radiotelephony were about to be under- 

taken, In this connection it will interest 
107) 
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Why I Believe in Government Radio 


Famous Advocate of a National Broadcasting System Says It 
Would Improve Wireless Programs 


By Charles E, Duffie 


E ARE only playing with 
radio today. I may startle 
‘most people by my assertion, 
yet I firmly believe that in the practical 
“application of the radiotelephone—espe- 
lly for broadcasting news over wide 
areas—Europe has been in advance of 
the United States. Here, we have 
developed the receiving end to an almost 
fantastic degree, but the broadcasts 
received here have been largely in the 
nature of amusing vaudeville, and in 
the past few months there has’ been no 
lack of rumors from the public that this 
type of amusement is losing its appeal. 
Europeans, on the other hand, have 
had the broader vision of perceiving 
that the really magnificent future of 
radio lies in the spread of news and vital 
information. 
‘These are the words of man whose 
opinion is going to count mightily in 
the next few years. He is R. B. Howell, 
general manager of the successful Mu- 
nicipal Water Works and Gas Works of 
Omaha, Nebr., the 
Republican nominee 
for Senator from 
Nebraska this fall, 
and probably the 


R. B. Howell, radio expert and candidate and receiving 
for Senator from Nebraska 4 * 


only possible solution of the situation 
lies in government broadcasting, and the 
‘most famous of all advocates of this 
formerly 
Postmaster General, and now so-called 
Dictator of the Movies. But while Mr. 
Hays gave to the idea, for a time, the 
prestige of his name and official posi- 
jump into other fields has 
iim on this subject, leaving 
Mr. Howell indisputably the country’s 
‘most eapable and best informed booster 
of a national aystem of broadcasting by 
Federal and state agencies. 
It was Mr. Hays who, a year ago, 
‘sent the Omaha utilities expert 
fon his mission of radio investigation. 
In the following interview given to me 
for Porutan ScieNck MonTuLy, Mr. 
Howell tells for the first time to the 
‘American public as a whole the resulta 
of his investigation, and the reasons 
that make him an ardent advocate of 
government broadcasting. 
in Europe—especially in Germany 
—I found that the control both of send- 
tations was entirely 
regulated by the 
government,” 
Mr. Howell, 
German plan is 
to broadcast news 


leading advocate of 
government broad- 


who has operated 
his own broadcast- 
ing station in 
Omaha, Mr. How- 
ell, through an off- 
cial investigation of 
the broadcasting 
situation here and 
abroad, made for 
the United States 
government, hus 
had an unparalteled 
‘opportunity to ac 
quire a definite pic- 
ture of what radio 
may ultimately 
mean to the public, 

A very common 
question lately, 
among users of 
home radio sets, has 
been, "What sort of 
broniieasts are we 
going to receive this 
fall?” ‘The ques- 
tion reflects a prev- 
alent’ discontent 
with the indiserim- 

competitive 
le of phono- 


ing 
vertising talks, 
which have, in part, 
made up many pro- 
grams. 

There are those 
who believe that the — 


of different kinds 
fon different wave 


ceivers that will be 
‘ot to respond to but, 
fone wave length, 
‘Thus the subscriber, 
if he wishes to hear 
financial news, may 
hear that kind of 
news only—and he 
will pay a certain 
sum for the service: 
cor he may have sev- 
feral receivers and 
wet all the broad- 
casts. 


'YPICAL of scores of letters from readers telling 

‘of unssual success in receiving broadcasts 
with radio sets made from the Porutan Science 
Monty two-stage receiving set blueprint ‘sce page 
‘Lin Home Workshop Section is the following sent 
to us by Leslie 8. Greenslade, 47514 King St., Harnil- 
ton, Ont., Canada: 

‘have had wonderful results with a receiving set 
made from your blueprint showing a two-stage am- 
plifer. “T have heard clearly susie and voices from 
‘Anacostia [NOF', 335 miles: ‘Chicago (KYW), 380 
files: Madison (WHA), 475 miles: Newark (WJ), 
332 miles: Schenectady (WGY ). 285 miles: Parkers: 
burg 320), 215 miles; Pittsburgh -KDKA\, 215 


“In this country, 
of course, im: 
practical to try to 
exercise control of 
receiving sets, Such 
control isnot in 
harmony with our 
5 of popular 
government; and if 
it were, there are 
now so’ many seta 
in operation that an 
attempt to 
them would 
an, uproar. 
“But we must 
follow our ideas of 
free and unre- 
stricted receiving to 


jeasting by the 
government itself, 
which is the only 
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Ova, 
ATPHE enormous power of louapeakers 
‘now available ia ilistrated by the 
above photo of the famous scene ‘when 
President Harding delivered his inaugural 
| Investigation of audibility made 
‘posible to plot the exact range of the 
faniplifiers, as indicated in the picture. 


T RIGHT, a 
‘typical loud: 
speaking installa 
‘Hon of the Kod 
that "might be 


STRONG NORTH WEST. WIND 


Pale 


people directly under the amplifiers, The 
Feproduction of his voice by the loudspeaker 
‘wa s0 perfect that’ those in the first rows 
‘Could nat tell where the natural voice left off 
land where the amplified voice began. Wall- 
ing away in a, straight line from the plat 
form, one could have detected no change in 
tone and but small variation in the volume. 
Under a completely national system of 


loudepeal 
Eight stages of ammpli= 
feation fre. wed 
fore "the speah 
voice reaches th 


stile, it has been suggested that inpor- 
frinlal problems te te bono, tr 
al peablems, Hike Ue bonds, tari, 

nd’ protibtion, would ‘be, broadcanted 
over "the whole country rom Federal 
ranaptting stations, and received not 
“wera on their own 


around Toudepeaking 
iteealiatone in. the parks and’ other 
Public meeting places of big cities. 


logical ageney for this work. 
first place, the government has the great- 


In the 


‘est vested rights in radio, 
during the world war, the government 
practically financed the experiments that 
have led to today’s perfection in radio 
apparatus. Private enterprises control 
the radio patents, but the government con- 
role the ether! 


Necessity of Close Control 


“In the two conferences held by the 
nations of the world to allocate wave 
lengths, the United States asked for but 
85. These, for the use of a nation of 
san that if radio is to 
ty (which it will be 


Furthermore, 


ct 
if properly handled), sending apparatus 
must, be closely controlled 

“The erection of transmitting stations 
would not exceed a cost of two cents a 


include, in addition to news bulletins, 
market and weather reports, other features, 
such as short stories, discussion of popular 
current topies, and music and other enter- 


“As an instance of what might be accom- 
plished, T believe that a telegraphone can 
bbe used to record Metropolitan grand opera 
in New York or elsewhere, the reels of 
thin wire then being sent in turn to the 
various transmitting stations, all at the 
cost of one recording. Necessarily, such 
a service would require a central staff of 
highly competent experts to prepare and 
edit programs. 


Mr. 
when, in 1908, he entered the fight to 
allow Omaha to buy the then privately 
‘owned water plant. Being powerfully 
‘opposed in his course by one of the news- 
papers, he was eager for some means of 
securing publicity, other than the usual 
sources at his command. Remembering 
that he had read of the slight success of 
the radio-phone in the navy, he wrote to 
Admiral Kountze, an old classmate, and 
inquired as to the practicability of the radio 
transmitter. The reply was, in effect: 
“Great future, not practical now, as it is 
little more than a scientific toy.” 


Hungary's “Telephone Newspaper” 


He never lost interest in radio, however, 
and on March 4, 1921, while lunching with 
Postmaster General Hays, suggested the 
publication of a radio newspaper by the 
government, touching on the success of 
the so-called “telephone newspaper” of 
Budapest, where such a paper had been 
“published” for more than 25 years. Mr. 
Hays immediately expressed great interest. 
In lees than six weeks, the government 
began to broadeast weather and market 
reports from the air mail stations, by radio- 
telegraphy. The Radio Service Commis- 
‘sion was soon after appointed, with Mr. 
Howell as chairman, and he ‘sailed for 


Europe September 3, 1921, to investigate 
radio- and wire-telephone broadcasting, 
Recounting in his talk with me some of 
the things he learned about European 
broadcasting, Mr. Hi described a 
novel experiment in Holland, ‘On, th 
fifth of January, 1921,” he said, “the 
Amsterdam Bourse began the broadcast- 
ing of Bourse news und quotations to some 
200 banking and brokerage houses through- 
‘out Holland. Tt was a cobperative enter- 
rise, each banking house contributing 
about eight dollars a month for the service, 
which includes the supplying, installation, 
and maintenance of a receiving station, 


How Europe Does It 


“An interesting form of receiving station 
developed by the Germans for their post 
office broadeasting service includes an elec- 
tric bell, calling subseribers to the phone 
when special news outside of the regular 
schedule is about to be transmitted, 

“The Hungarians have done littie with 
the radiotelephone, but in Budapest there 
is a highly interesting development in the 
form of a telephone newspaper that is 
now in its twenty-eighth year of publica- 

jon. This enterprise consists of 42 party 
ines, serving some 6000 subscribers. Each 
station has two or more receivers, but no 
transmitting apparatus, It is the stentor 
at the central office who does all the talking 
over this system of wires, and is heard by 
all subscribers at one and the same time. 
‘The transmission of news begins at nine 
o'clock in the morning and is carried on 
throughout the day in accord with a fixed 
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schedule, so that any one 
interested in a particular 
class of information knows 
just when to listen in. In 
the afternoon a short story 
is offered, or a chapter from 


NATION-WIDE government broadcasting ser- 
vice would become, in its way, as important to 


the public welfare as is the Postal Service today. 


67 


try, say about 400 miles 
apart, so that weather and 
market reports, news bulle- 
tins, and, incidentally, 
amusement, might be af 
forded to our widely scat- 


‘continued story. At four- 
thirty the concert of the Imperial Band 
begins, transmitters being placed about the 
band stand. While in the offices of this 
unique newspaper, about five o'clock one 
afternoon, Theard the stentor announcing 
the personnel of the artists who were to 
ssing at the Budapest Opera House that 
evening, and later, at the home of the 
manager of this newspaper, I enjoyed the 


Privilege of listening to Wagner's ‘Die 
‘Walkie,’ in common with other subscrib- 
‘ers throughout the city. 

“All that has been done of this character 
‘with the wire telephone can be done with 
the wireless telephone. While Will Hays 
‘was Postmaster General, he conceived a 
concrete plan for the installation of radio 
broadcasting stations throughout the coun- 


Play Billiards with Magnetized Cue 


"LACK in the eloth 

covering on bile 
linrd tables will re- 
duce the length of 
the estimated roll of 
the ball from 5 to 10 
per cent, according 
to recent teats cor 
ducted by the Bureau 
of Standards. But 
the direction. of the 


led by a standard 
billiard ball after roll- 
ing down an inclined 
plane onto samples of 
the cloth stretched 
over a steel surfaced 
plate. ‘The tension 
‘was varied by weights, 
attached to the ends 
of the material, 
Additional festa were also made to ascer~ 
tain whether different kinds of cloth had 
any effect in retarding the spin of bali. 
‘A two-inch steel ball was supported by an 
‘electromagnet on the lower end of a verti- 
cal steel shaft, With the ball held just 
above the surface of the cloth, the shaft 
‘was brought up to a speed of 1900 revolu- 


‘The ball at the left is testing cloth for tension. A\ 
ight the steel ball mesures resistance to spinning 


tions a minute. ‘Then the magnetism was 
destroyed and the spinning ball dropped 
in the sample of billiard eloth stretched 
tightly over the steel surface plate. By 
noting with a stop watch the time required 
to bring the spinning ball to reat, it was 
found that the difference of one cloth over 
another was too slight to be noticeable. 


Big Wash Bowl Shakes Mud from Cars 


UGE wash bowls, around which auto- 
‘mobiles are run to remove the dirt 
from the under body, have been installed 
near a St. Paul, Minn. garage. The bowls 


are 75 feet in diameter and accommodate 
six cars at a time. 
‘The wash bowls are shallow concrete 
basing sloping gradually from the outer 
edge to the center, 
‘with water. varying 
from a few inches to 
34 inches in depth. 
‘Separate ramps 
lead to the basin 
for incoming and out- 
going cars. As the 
ear goes down the 
ramp, an attendant 
clamps a waterproof 
cover over the radi- 
ator. On the bottom 
of the basin con- 
crete strips one inch 


ass 0} 
the vibrations shake 
the loosened mud 


A few turns around the bowl remove hard-caked mud and 
renee. Figures on the tags indicate depth of water. 


and grease from the 
metal parts. 


tered population in their 
‘own homes. Under this plan, each listener 
would provide his own apparatus, while 
the government would. bear the expense of 
the installation, maintenance, and news 
service of the transmitting stations. 
“But to be successful, the service would 
have to be dependable. ' Stations must be 
powerful enough to ‘get through’ under all 
saough to ‘got through’ 


Compressed Air Grease 
Gun Measures Lubricant 
AV GREASE machine operated by corn- 

pressed air and adjusted by a valve to 
dispense exactly one half pound of lubri- 
‘cant at a time is now being used by garages 
to insure accurate measurement of the 
‘grease used in filling transmissions, differen- 
tials, and timing gears. 

‘The lubricant is poured into the top of a 
12-gallon container that is connected with 
‘an air chamber. Compressed air is let into 
the chamber until a pressure of 75 pounds 
is obtained. From the lubricant holder 
a flexible hose leads to the grease gun. 

‘To fill a grease cup the snout of the gun 
is inserted into the opening of the cup and a 
valve on the gun given one complete turn. 
‘The compressed air forces one half pound 


of the container. Another 
turn of the valve will force another halt 
pound, and so on. A neutral point on the 
valve ‘permits the operator to stop the 
grease flow at any point. 

By means of a pair of trucks on the base, 
the machine can be wheeled with ease, 


Horses Shod with Copper 


ECENTLY all the horses on a Cali- 
fornia ranch were reshod with copper 

shoes. It was believed that the steel 

‘shoes previously worn had generated 5 

that set fire to the dried grass by 

pieces of loose Aint. 
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STALLED! 


for a half dozen revolutions, and then died. 

“What's the matter?” asked the stalled 
motorist 

“Kerosene,” I replied. “The last place 
you bought gasoline must have filled you 
‘up with kerosene instead.’ 

‘What I'd like to know,” the man 
interjected, “ia how I managed to get this 
far, if the trouble was caused by kerosene.” 

‘That's easy,” I returned. “Your en- 
‘gine was warm when you bought that fuel. 
But when you got out here you stopped for 

‘8 couple of hours, and the engine cooled 

off. A warm engine will run on kero- 

‘gene, but a cool one won't.” 

“Well, another thing I want to 
know,” he said, “is how you dis; 


covered inside of two minutes 
ind out in 


what T hadn't 


observation,” I replied. 


serene iccune “And the fact Ia that 
Gavinerone | ME gauestions \ < od / detecting the cause 
XE 2 fase ob a dead engine is 
soe ens, Ny as interesting as 
‘ sate \ “aking pati 
B ine CS 
NEARLY. {2 me le 
Hoot RBS asst \ tom 
Blanchard Wits FOSS 
. ro evant 
. ee re 
‘HEN your is 
engine \ (A= 
goes dead, Qe 
how long does it \ [Float 
‘take you to locate YE * Cael 


the seat of the 
trouble and get un- 
der way again? T 
am willing to wager 
you have often 
‘spent anywhere from 10 to 20 
minutes in unsystematic fidgets 
(over the situation—and perhaps 
have even resorted to the expense 
of calling « trouble ear from the 
garage. 

Yet a simple common-sense 
system, coupled with real know!- 
edge of your car, is all that is 
necessary to make the investiga- 
‘tion of a dead engine an amusing 
rather than expensive experience, 
and, incidentally, to start the 
engine again in a minimum of 
time. 

‘A recent experience of my own 
will make this elear. 

[ pulled up on a country road, 
the other day, to help a stalled 
and obviously puzzled motorist. He 
couldn't start his engine, yet he couldn't 
find a single thing wrong wi 


{croua 


you follow a systematic 
procedure and use your 


‘oon ron (Bose wines 
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How to Find the Trouble Quickly 
when Your Engine Dies 


turn on the ignition switch not only part 


© i to determine is whether 
there is actually gasoline in the tank. What 
you think does not matter. ‘Tanks and 
Dipes spring leaks, you know. 

‘Next, be sure that the choke is pulled 
cout. ‘A’ great many cars cannot be started 
otherwise. Then see that the throttle is 
‘open nly a little, perhaps one eighth. 


2, FLOOD the carburetor by lifting the 
+ needle off of ite seat. If after a few 
moments gasoline streams out, it shows 
that lack of fuel at the carburetor is not 
the cause of the stoppage. If the carbu- 
retor does not flood, and yet there is gaso- 
line in the tank, it shows the pipe is stopped 
up, or that the vacuum system is not 
‘working properly, 


Syslem Eliminates Trouble Spols 


LOOK for loose wires. A few mo- 
ments should be sufficient to detect 
any trouble bere, and remedy it, if found. 
If not, we know’ by now that the trouble 
is not in the wires, nor in the fuel system, 
unless, poly, iis within the carburetor 
itself, 


OUR next step will show 

¢ whether the balkiness. is 
‘caused by the ignition or by some 
derangement of the carburetor. 
‘We'll prime the engine by intro- 
ducing about a teaspoonful of 
Jiguid gasoline into each cylinder, 
‘Then we'll turn on the switch and 
crank it. If we obtain any explo- 
sions at all, it is reusonably safe 


Miowed ‘the di 
Sut of thm 


Catteni wou 


renee errr ae 


When an Expert's on the Trail 


[As I walked over to his car, T noticed 
that the gasoline gage read half full. 1 
turned on the switeh, opened the throttle 
just a trie, pulled’ out the choke and 
stepped on the starter. Nothing happened. 
then flooded the carburetor. Some of 
the fuel spilled on my fingers, and it did 
not fee! exactly like gasoline. T sniffed it, 
tien went to my own car and pulled out & 
squirt can full of gasoline. T-primed the 
balky engine and she responded splendidly 


it, eyes and head as you go. DISCONNECTED 2 
ANSWER the fol / 
* lowing questions A 
Ts the switch on 
Ts there gasoline in the 
Taha 3 860 
Is the choke pulled out? so wate 
Ts the throttle nearly lose? a 
Is there gasoline in the carburetor? ane 
‘These are obvious questions, but i fs : 
sale 0 cirlome, cussions, tat He eer 
toawered, : : ‘me THROTTLE MAY STICK OPEN 
Difficulty im starting an engine, eape- 6. This may be caused by looseness 
cially at night, is often due to failure to ‘of the setscrew shown above 
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Vacuum Tank Troubles 
FACUUM tank troubles that may stall 


to assume that the trouble is in the car- current is fowing through the low tension | ON THE other hand, if the spark 
buretor. But if no explosions are noted, circuit. '* here is feeble, or is not evident, it is 


the trouble must be in the ignition. ‘Turn the engine over until the points probable there is something wrong’ with 
are separated, turn the switch on, and the low tension circuit, ‘The battery must 

5, DON'T forget that the ‘be considered O. K. unless it 
}* failure of the functioning |p fs too weak to do more than 


make the lights glow faintly. 
Some of the wire connections 
may be loose or dirty, or the 
insulation on some wire may 
have worn away, allowing a 
short circuit. Or a grounded 
strand of wire may be causing 


‘of the simplest car parts oc~ 
‘easionally causes engine stop- 
page. ‘The distributor may 
become turned around, oF 


‘THE throttle may stick 
'e open, or the switch may 


not, close ‘the circuit, or the the tovuble. 
ignition drive may fail or slip ‘You see, the science of de- 
out of time. Rare difficulties duction plays most. impor- 
such as these should be kept tant part. in curing a balky 
in mind, while a search is as engine. By carefully examin 
made for the more common sank enne of Re ing our various clues, we are 


troubles. 

‘We'll assume, first, that 
priming tho engine brings 
forth no explosions. Careful 
observation shows that out 
side of the causes of engine 
stoppage already mentioned, 
‘the ignition system usually is 
the neat of the trouble. 


led to concentrate on the igs 
nition system, and it is logical 
to study the low-tension or 
low-voltage half of the system 
exhaustively before consider 
ing the high-tension system, 

‘No possibility can be aver- 
looked. ‘The low-tension wires 
must not be short circuited, 
the switch must function prop- 
erly, the connections must be 
‘lean and tight, and the con- 
denser must be sound. If the 
condenser is punctured, it is 
possible that the current will 
Teak through it, rather than 
flow through ‘the breaker 


i 


tL 


7, THE frst place t9 look 
* for ignition trouble is not 
at the source—the battery— 
but at the breaker points. If 
the points are not smooth, 
they ‘should be filed, or re- 
moved and ground on an 
emery wheel, until they are 
smooth and true. ‘Then they 
should be replaced and a 
justed carefully, The correct 
rs according to the 
yyntem, but it is some- 
where between the thickness 
of a newspaper and 1/64 + in the — low-tension 
Before adjusting the points, circuit, proceed to the high 
be eareful to turn the engine 2 tension. ‘There are very few 
‘over, a0 that the breaker arm is resting’ then short circuit the points with aamall derangements of the latter which will cause 
directly on the top of its eam. jece of wire. If a crackling spark shows missing. Wet wires, short circuit in the 
that good ‘current is flowing, it is spark gap, leakage of current from the 
G, 1 THE engine still retuses to run, more than probable that the low tension main wire running front cul to distributer, 
+ our next job is to determine whether circuit will be found to be all right. (Continued on page 72) 


fails, this fact should also be 
indicated by excessive pitting 
of the breaker points. 


10, 1 NO fault fs founa 


A large percentage of ignition trouble is found at the breaker points. They must be smooth and in good 
Salttnsbats'A singts stfand of loses wire touching the metal base may be the uncuspected sourte of icity 


SE 
=hY) 
"SRE OE TN Tins 


‘SMOOTH, USE A FILE SMALL PIECE OF WIRE: TAY BECOME GROUNDED |" THE ENGINE WiLL NOT AUN 
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Portable Track Simplifies Automobile Repair 
= Eight Other Inventions for Car Owners 


winch. ‘The track is thea braced horisontally 


SA I service to readers, the 

editor will be Elad to supply the 
ames and addresses of manufacturers 
Sf""diices cmeatonsd ta tale tamu 


fall 
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_ Keeping Your Car at 100 Per Cent Efficiency 


EFORE repairs to door i 


sufficient light. 
Tamp t 


JN THE midst of the threshing season a 
neighboring farmer found that a small 
cerack in the cylinder casting of his tractor 
allowed the water to leak from the cooling 
system. He filed the edges of the crack 
until they were bright, drilled two holes in 
‘the jacket, one at each end of the crack, 
rove plugs into them, and fled the plugs 
‘off amooth. 

‘Then he built a cup of putty around the 
crack and poured into it a solution of 14 Ib. 
of sal aramoniac dissolved in 1 qt. of water. 
‘When the ere 
he let th 
‘opening had "rust 


shut. 
‘washed the solution thoroughiy out of the 
cooling system.—Ep. HENRY. 


‘Then he 


How to Insert New Oil Pipe 
in a Crankcase 
WHEN inserting a new oil pipe in a 

crankease, the easiest and quickest 


‘way to drive in the pipe is to St a steel rod 
inside of it, soldering the end of the rod to 


a 


the pipe. By. r 
pipe’ may quickly be driven into place. 
‘Then by applying a little heat, the solder 
fig ‘melted 20 that the rod ean be with- 
drawn.—L. 8. D. 


Position for Repairs 


JN, THE accompanying illustration a 
simple method is suggested for hold~ 
ing an automobile tire in an upright 
position on the bench while undergo 
ing repairs. 

‘Above the bench a hook is screwed 
in the ceiling for supporting a pulley. 
‘The hook should be so placed that 
when the tire is suspended by a rope 
passed over the pulley, it will be in the 
desired position. The rope, passing over 
‘the suspension pulley, is ‘then passed 
‘over another pulley fastened to the wall 
and tied to one end of a coilspring, the 
‘other end of which is attached to hook 
in the wall. 

‘The weight of the tire will be enough 
to pull down the suspension hook until 
the tire rests on the bench. The tension 
of the spring should be strong enough to 
counterbalance the weight of the tire. 
‘When the tire is remaved, the spring will 
draw the hook out of the way.—T. P. W. 


CASIONALLY the yor wares, 
‘metal float in the car= 
buretor becomes leaky and 
causes the carburetor to 
flood. If the float is shaken, 
the gasoline can be heard 
splashing on the inside, but 
it is often difficult to’find 
tthe leak. 

If the float is placed ina 
glass of very hot water, 
small bubbles will soon 
come from the leak. When 
the gasoline is heated, some of it evap- 
rates and sets up a pressure within the 
float that causes the bubbles to escape. 
‘The opening should be carefully marked 


Gasouixe will remove road tar when soft, 
and either lard or oleomargarine will soften 
the tar after it has begun to harden. To 
prevent damaging the varnish, remove tar 
‘as promptly as possible. 


Adjusting Automobile Valves 


IN ADJUSTING valves on an overhead 
valve motor, it is a good plan to deter 
mine the clearance by inserting a strip of 


1A vince of cardiogard is inserted under 


thin cardboard under the rocker arm. 
‘Then adjust the valve stem until all excess 
clearance is taken up.—H. F. BLANCHARD. 


To Find a Leak in a Metal Float 


Popular Science Monthly 
Protecting the Tire Gage from 
Loss and Damage 

IOWN below is an attachment used by 
‘service station to avoid the loss of 
and damage to the tire gage used by the 
‘customers of the place. It consiats of 


piece of heavy leather doubled over and 
riveted with a steel clip fastener about the 


ta 


ster sree nee 


Lecther Bape prevent damage when gage 
pegrgnt dape 


tire gage and a long section of chain attache 
ing it to the portable air compressor. 

"To use the tire gage the flexible leather 
is pushed back and the tire gage can be 
ineerted between the wheel ‘spokes and 
over the valve stem.—G. A. LUERS. 


eoits no that it can be found east 
ly when it is to be repaired, 

‘Next, the float should be 
punetured with sor 
instrament and allt 
easoline drained, To make 
getting out all the 
it should be dried 
in a warm 
‘oven of in the sun. 

The next step is to pre- 
vent further leakage by 
soldering the puncture, 
small amount of solder should 
‘used, a a little difference in the 
it of the float will be sure to 
trouble—E. 8. Gu 


i 


How to Find the Trouble 


(Continued from page 69) 
and leakage of current, due to a visible or 
invisible crack in the distributor, are the 
main troubles, 

‘Water on the spark plugs or distributor 
may providea temporary short circuit forthe 
hhigh-tension current, and thus prevent the 
starting of theengine. ‘The best remedy for 
‘wet wires is to place them in a warm spot, 


prevent the running of the engine, since 
the high-tension current may leale through 
this erack rather than through the various 
wires to the spark plugs. Sometimes this 
leakage will only occur when the engine 
is extremely warm, in which case the en- 
‘gine may stop suddenly when very warm 
and start just as suddenly when it cools. 
The only remedy is a new distributor cap. 

The distributor brush, of course, must 
be in place and must make good contact; 
interior of eap should be clean and dry. 

Let's return, finally, to @ consideration 
of the carburetor. You'll remember that 
if a few explosions can be coaxed from a 
balky engine after priming, it shows that 
the trouble is probably in the carburetor. 
If the carburetor happens to be equipped 
‘with a amall jet for low speed running, 
and another for high speed, the clogging 
‘of the low speed jet will stall the engine. 
‘The remedy is to clean out the jet, 
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te Home Workshop 


New and Useful Things to Make with Tools 


How to Build an Electric Washing Machine 


‘OST women declare that of all the 
work they do around the house, 
washing the clothes is the hard- 

est, and they dream of some day being the 

proud owner of an electric washing machine 
and looking like the immaculate ladies in 
the advertisements. 

‘Why not, instead of waiting 
for that far-off day, build your 
wife, mother, or sister such a 
machine? I have made several, 
both power and hand models, 
the nominal cost of $25. Owing 
to the chance of accident and 
the additional expense, I have 
used the hand operated wringer, 

‘The machine described in this 
article is constructed mainly of 

cypress and galvanized sheet 
metal, although copper or zine 

‘may be used in place of the steel, 


What Lumber to Use 


‘The tub sides should be sawed 
from sound lumber 34 or 134 in. 
thick; the edges should be square 
and the different pieces all the 
same length. The lower boards 
should be fastened together 
with sprigs and after the curved 
line has been laid out, may be 
cut to shape on the ‘bandsaw 


By Edwin J. Bachman 


sides 1/16 in., start at the center line and 
nail it securely. Work both sides alter- 
nately, so that there will be no trouble 
‘caused by the metal’s buckling. Remove 
the temporary strips as you approach them 


The One Necessary Labor-Saver 


‘side and place two of the legs in position, 
the ends being flush with the top of tub. 
‘Secure these with wooden clamps or with 
several small nails, and drill 3(-in. holes 
through leg and tub. One hole is in the 
‘small strip at the top and two in each of 
the wider boards. For the fastening use 

24¢ in. by 34 in, earringe bolts, 
with the round head on t! 
inside. 


The Motor Shelf 


Secure the legs on the other 
side in the same manner and 
stand tub upright, ‘Two pieces 
of 1 by 2 in. stock, 26 in, long, 
are fastened to the inside of legs 
to support the motor shelf, ‘The 
drawing shows this member with 
an area as large as the floor 
space of the machine. ‘This ix 
not entirely necessary, as the 
motor occupies very little room 
and the countershaft is not 
mounted thereon, but it will 
add to the rigidity of the ma- 
chine, The countershaft bear- 
ings may be bolted to the legs 
before drilling to receive the 
bushings. “By measuring equal 
distances from the floor to the 
center of each, the shaft can be 


or by hand, Sawing the boards 
{in thia manner will insure a neat 
job when the sheet metal is 
nailed on. The mill work may 
be done at the planing mill 
where the lumber is secured, and 
should not cost more than five 
or six dollars. ‘The sides may be 
assembled temporarily by lay- 
ing them in position and nailing 
light strips across them to 
keep them from moving. 

‘The galvanized steel comes 
in sheets 24 in. wide by 72 in. 
ong. Cut off 48 in, to form the 
‘ends and curved bottom of the 


J[N,TENS of thousands of homes the washing machine has 
‘become the most exsential labor saving appliance. No 
ireat progress was made in relieving the drudgery of wash- 
{ng until Rs invention. It is cost alone that keeps electric 
‘washing machines from being used universally. For the 


er thas rare who wish Sux more cemaplate data, a 
larger drawing, and bill of materials, the Home Workshop 
Department has prepared a blueprint that will be seat 

‘of 25 cents. A coupon for use in ordering 
if and other blueprints in the Home Workshop series 


kept perfectly’ level. 

A rotor with short paddles is 
often used in large laundry 
washers and many household 
type machines, and these are 
equipped with a reversing mech- 

that the clothes will 
pina ball. Few home 
workers are prepared to build 
s0 complicated a mechanism, 
‘50 we can make the rotor in a 
‘simpler manner. 

‘One way is to make a rotor 
with a wooden partition. In 
this type the wash is divided 
and placed on each side of the 


tub. Seribe a line 1§ in. from 
the edge on the two long sides, 


board and the lid of the rotor 
opens directly over the edge 50 


and punch or drill holes 1 in: 
apart along the entire length. These 
itoles should be slightly smaller than the 
nails to be used eo they will Bt tightly. 
‘Twopenny’ nails are suitable for fastening 
the metal 

“The wooden sides should be set on edge 
on the floor or bench, m0 that the curved 
fdges are upward. The wringer supports 
fre placed in position between them and 
fastened with No. 10 serows 214 in. long. 
‘Two light strips may be nailed higher up 
the nides so that the outside measurement 
at all points is 2374 in. A vertical line is 
‘drawn on each side, passing. through the 
fexact center, and another line is drawn 
Across the exact center of the sheet steel 
‘When applying the metal, these lines should 
correspond. 

With the metal overhanging the wooden 


when nailing. After you have nailed the 
curved bottom, you will be surprised at 


To Make the Tub Watertight 


‘When the entire length has been nailed 
on, the ends should be bent over the wringer 
‘supports and fastened in the same man- 
ner. The 1/16in. overlap is next pened 
over with a light hammer. This will make 
int that is absolutely watertight. The 
side boards are held in contact with each 
other so tightly that after water has once 
been in the tub, there will be no leakage 
whatever. The writer constructed a tub 
in this manner in 1918 that has not leaked 
to date, although it is in constant use. 
‘This ‘accomplished, lay the tub on its 


as to make all parts accessible. 
‘The board is drilled full of 1-in. holes 1 in. 
apart and is held in place by two cleats 
fastened to each rotor head, A heavy gal- 

ined wire netting of about 3 
is used to cover the rotor, except where 
the wooden lid is fastened on. 

Another method, which is iilustrated in 
tthe rotor detail on page 78, makes a very 
sstrong barrel. The short paddle in the 
center has the advantage of not rolling 
the wash into a ball. ‘The curved sides are 
sheet metal and are fastened in the same 
‘manner as the bottom and sides of the tub. 
‘The straight sides are wooden ones, being 
made easily detachable, and are drilled 
full of Lin, holes to allow the water to 
flow freely. 

‘The lid for the machine is a square frame, 
26 in. on a side, made of 34 in. by 3 in. 


" 


strips, On this is nailed centrally a 24-in. 
square of the sheet metal. This will allow 
‘the wooden frame to project 1 in. all 
around, eliminating the danger of cutting 
‘oneself’ on the metal edge. ‘The cover 
shown hinged to the tub, but the hinges 
may be omitted and the lid removed en- 
tirely if preferred. 

‘The simplest way of providing a drain 
is to drill a 1-in. hole in the wooden tub 


— ed 


‘side opposite the drive and close to the 
bottom, and fit it with a tapered wooden 
plug. This was the standard practice for 
a long time. Lately, however, the plug 
hhas been replaced with a metal faucet, 
‘The render may use his own judgment in 
providing an outlet. 
‘The countershat 


in a piece of %4-in. 
cold rolled stock, 


in. long. ‘Two grooved 
. and the other 3 in. in 


‘They should be provided with net 


‘The motor may be a standard 1/6 or 
3 hp,, such as those regularly advertised 
fat prices ranging from $10 to $15. It 


must be fitted with a 1i¢in. grooved 


palley. : a 

To drive the barrel, the ordinary 18-in. 
grooved or flat pulley is hardly positive 
enough. A six-to-one chain drive could be 
substituted here, but the purpose of this 
article is to show how the machine can 
be made at home, and few amateurs have 
shops equipped for making a chain drive. 
Instead, with a beam compass draw a 20-in. 
circle on No. 18 gage sheet steel and then 
fan I84in, circle concentric with the first 
‘one. After cutting out the larger one with 
pair of heavy shears, divide the outside 
edge into an equal number of sections 
‘about 2 in. long. With a chisel or shears 
make a Tin. gash at each mark. This 
gash should go to the 18-in. circle and no 
farther. With a pair of ‘heavy pliers, 
bend the sections alternately to 45 de- 
fees on either side of the center line. 
‘The gashed edges should be slightly 
rounded 30 the belt will not be eut. With 
a pin, or Hein, round belt, igeageing 
‘along the circumference, we have # drive 
that is positive even if the belt should sag. 


For the Main Shaft 


‘The large pulley may be riveted or 
bolted to the flanged shaft. A smaller 
idler may be used to keep the belt in good 
contact with the small pulley. 

‘The main shaft, which is shown in de- 
tail, has a thread cut on one end to fit 
the tapped hole in the rotor. This drives 
in the same manner as the faceplate on 
lathe, and permits the barrel to be removed 
easily. A short flanged shaft is fastened to 
tthe opposite end of the rotor and runs in a 
half bearing. It is held in place by a 


‘ Popular Science Monthly 


‘simple latch. A juard is necessary over 
the belts and pulleys. If a professional 
finish is desired, it is well to incase the 
machine in metal. When enameled, the 


‘The rotor and deta of its shaft 


washer will be a household utility you will 
bbe proud to own. 

If you wish more complete working de- 
tails of this washer and a bill of materials, 
‘send 25 cents for Blueprint No. 12. 


Photographic Enlargements Used 
1s Advertising Signs 


IGNS suitable for window displays and 
other commercial purposes can be 
made by using photographic enlargements 
of small printed cards or typewriting. A 
Washington, D. C., photographer recently 
made a sign 12 by 24 in, from a 2 by 4 in. 
card, When only one sign is to be made, 
this photographic process is probably as 
reasonable as any other.—A. @. L, 


Learn Wireless Code with This Homemade Transmitter 


EVERY one who makes or buys 2 
radio receiving set soon becomes 
curious to read the code messages that 
hhe can tune jn at any time of the day 
or night. "These messages, he quickly 
learns from other more experienced radio 
fans, are often most interesting—news 
despatches, witty’ interchanges. between 
amateurs, messages between ships and 
shore stations, army and navy despatches, 
tnd all-kinds of ‘wireless trafic. These 
messages keep many a radio “ham” up 
long alter the regular broadcasting pro- 
rama have abut of for the night, because 
they are frequently as entertaining as the 
radio-phone programs. 

To enjoy them, however, it is necessary 
to master the code, and that i not a0 easy. 
It is like a foreign language in that it i 
‘much easier to learn to'send the dots and 


By J. E. Pettibone 


dashes than to read them. One good way 
to learn is to make an automatic telegraph 
fer that will send code measages at 
‘speed. Such a device is the 
is practical and one that 
‘ean be made by almost any one who is 
mechanic enough to construct a radio set 
thas the advantages of being both efficient 
and cheap, and any number of messages 
may be prepared quickly for use in con- 
nection with it. 

The apparatus was made mainly of 
pieces I had at hand in my own workshop. 
‘The operation of the machine is along the 
lines of a player piano. Suitable holes are 
punched in a length of old motion picture 
film, No. 17, Fig. 8, which is passed over 
tthe rollers in such a way that contact is 


made through the holes. It will be seen 
that the film has two rows of holes, so that 
if contact is made through both sets at the 
‘same time, one contact piece, No. 12, 
Figs. 1, 2, and 3, being connected with one 
buzzer, No. 10, and a similar contact piece 
being connected with another buzzer, prac- 
tice in reading signals through interference 
‘may be had. In that case, both buzzers 
should have alightly different tones, 

The old film may be obtained at a 
nominal price from almost any place where 
developing is done. It is wound on a holder, 
No. 8, Fig. 2, made from a piece of 4-In: 
horas tube bent into an inverted L shape, 
Retaining disks cut from aluminum or 
‘other sheet metal are provided on this 
spindle. The outer disk is held in place 
by a thumbscrew ao that it may be removed 
readily. The distance between the disks ia 
somewhat greater than the width of the 
film, the additional space being taken up 


(Continued on pose 114) 
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This Decorative Floor Lamp with Caned Pedestal 
Can Be Made with Few Tools 


PROPER liahting contributes much 
to the comfort, charm, and indi- 
viduality of a roam at night. 
Poorly placed lighting fixtures of crude 
design, throwing either too much or 

little illumination, will counteract the 
‘effect of furnishings that are in the 


ble in the average home workshop, few 
floor lamps are more attractive than 
thia one with its caned pedestal —THE 
EDITOR. 


EFORE beginning the construction 
of this lampstand, it is best to make 
‘frame or pattern for the upper and 

lower sections. This will make it easier to 
‘obtain the correct angles and good, tight 
joints, ‘The frames ean be made of any 
‘serap ‘material at hand, and should be of 


the size and shape shown in the accom- 
panying details. 

In making the base section four frames, 
will be required. First cut the upright 
pieces, A and B, to fit in the pattern. 
‘Then lay out pieces C and D, so as to make 
end lap joints with pieces A and B. When 
the joints have been neatly fitted, glue 
them and nail them with small brads. 
‘Then the frames are ready to be drilled 
with 3/16.in. holes, approximately 1 in. 
apart, center to center, as shown, 

‘The four frames for the upper section 
are made in the same manner, with the 


Tools and Materials Needed 
for Making the Lampstand: 


THE tools required are: 
ipl. eet 


Mare Seal miter bas 
Biss ana SA ed he 


‘The materials required are: 
36 3 nb 116 in. oak, Reve 5 deters 


ik Supertinecane, 6 -bindig 


enat Sti. pipe for wine sooo 
Ha ees. a 


By Herbert A. Mincher 


same type of 
joint, and are 

similarly drilled. 
‘The next step 


practicable to do 
the caning after 


‘one need hesitate 
to attempt the 
caning, because 
this is very much 
easier to do than 
ft looks. Tt re- 
quires only a lit~ 
tle patience and 
‘eare, and the fin- 
ished weave oF 
pattern is certain 
tobe much more regular and attractivethan 
14 beginner in caning would expect. Caning 
does not, indeed, demand the practice or 
aakill required in woodwork or finishing. 
‘To make the cane flexible and easy to 
work with, and to keep it from breaking, 
it should be soaked in water beforehand 
and kept well dampened throughout the 
ceaning process. First, starting at the center 
hole at the top and the center hole at the 
bottom, weave two strands of cane verti- 
cally through each hole in the top and 
bottom members of the frame being caned. 
It is very important that these should not 
be drawn too tightly or it will be difficult 
to push through the fith and sath strande 


Weaving Horizontally 


The next strands are woven in a hori- 
zontal direction, alternately over and under 
each of the vertical strands. The caning 
will now appear as in detail £, forming 
‘series of parallel vertical and’ horizontal 
lines with open squares between. 

‘The next strands, which are single, run 
diagonally, from the lower left-hand corner 
to the upper right side. They go under the 
vertical pairs and over the horizontal pairs 
immediately to the right of and above the 
vertical ones, as shown in detail F. The 
diagonal lines of cane that complete the 
operation go from the lower right-hand 
‘comer to the upper left-hand side and 
always pass over vertical groups and under 

‘The cane is fastened at the beginning 
and end, and wherever else necessary, by 
the use of small wooden plugs driven into 
the holes. When a new length of cane 
is added, the joint is, of course, made at 
a hole. it is well to make several wooden 
plugs that ean be stuck in temporarily here 
land there on top to hold the eane in place 
‘while working. It will be found that after 
the last strand has been woven through, 
the under layers are bound tightly. 

A little ingenuity will solve any problems 
in weaving that arise in this or any other 
piece of ordinary cane work. 

‘A length of binding cane, wide enough to 
cover the holes, is laid along over the holes 
and is fastened with a piece of fine cane 


that is run up through every other hole, 
passed. over the binding strips and down 
through the same hole. 

‘After the sections have been eaned, they 
are assembled. They should be glued to- 
gether and clamped until dry, care being 
taken that the joints are tight and the 
sections square. 

When they are dry, » piece of scrap 
lumber is fastened in the smaller end of 
the lower section and the lower end of the 
upper section, and a hole is bored in the 
center to take an ordinary in. pipe, which 
serves as a conduit for the wiring. Two 
holes for 3(-in. or smaller bolts also are 
drilled. ‘These bolts hold: the upper and 
lower sections together, 

‘A piece of otk, approximately 4 in, 
‘square, fitted on top of the upper beetion, 
tnd 4'pieces of 4 in. by in, oak are 
bevelled to fit around this piece, forming 
frame to trim the cap ao that no end grain 
will show. A hole for the %-in. pipe ia 
drilled through this eap, ‘The joint between 


the upper and lower sections is also cov- 
ered with trimming pieces 14 by 1 in, 
A piece of in. pipe is then run down 
through the center, and the 
and stand are screwed on top of it. The 
pipe should be so cut that when the light 
socket is screwed on, it will draw up tight. 
‘The coupling on the end is used as a nut. 
‘The lamp is then ready for varnishing. 
Stain of any color desired ean be used. 
‘The stand is intended for a large shade 
of the variety shown, although almost any 
style of shade of any material may be used. 


Easily Made Adjustable Bookrest 


WHEN reading «large volume or 
‘making many notes from a book, an 
adjustable rest such as is illustrated ‘will 


add considerably to one’s comfort. The 
angle is changed by adjusting the hinged 
leg by means of a notched brass strap, 
which engages nails that project from the 
‘edge of the leg. —Faank Hanazi. 


\HE Home Workshop is continued 
‘on page 99. Tt contains nearly 
half = more, tefl and 


‘Sho like to work with tools, 


Better Shop Methods. 


How Expert Mechanics Save Time and Labor Z 


Popular Science Monthly 


Four Useful Tools that Any Machinist Can Make Easily 
Boring Chuck, Center Punch, Taper and Scratch Gages 


‘ACHINISTS who are on the look~ 
‘out for time and labor saving tools 
‘to add to thelr tool kits will find 

useful suggestions in the accompanying 

‘drawings, which give complete details for 

fan eccentric boring chuck, a mailling 

machine center 

punch, a taper gage, 


The follower or nut (7), after a \f= 
20 left-hand tap has been run in it, 
{a cut with a 1/16in.saw as shown and 
the parts on each side of the alot are 
sprung together. A hole is then taper 
reamed for a No. 1 taper pin, which is 
Dresed in lightly 20 as to expand the 
Dut. Should there be any wear on 
‘the nut or acrew, the pin may be driven 
‘out a trifle and the nut closed #o as 
to take up any lost motion in nut and 
screw. No adjustment, however, has 
#0 far been required of the original 
chuck, although it has been subjected 
to considerable hard usage. ‘The nut 
fand screw are tool steel, No. 6 being 
hardened only to the threads. ‘The 
3/16:in. setacrew (6) also is hardened. 
‘The milling machine center punch is 
used for laying out centers on work quickly 
fand accurately with the aid of « milling 
machine; it also ean be used for scribing 


a.) 


“/ one SS 


“The finished chuck and ite parte 


lines. ‘The body is of mild tool steel and 
the plunger is made of a 3/16in. drill 
rod. A heavier plunger may be used if de- 

sired, The 1-in. hole 
fits over the milling 


fand a'scratch gage. 


‘The features of the 
boring chuck are its 


Boew arag sl 


simplicity, few parts, 
‘and range of tool 
movement for the size 
of the chuck, The 
S4in. and 34-in, holes 
were counterbored 
and reamed with a 
machine reamer on a 
tilling machine, us- 
iding head. 
rhores 
were used by Mr. 8. 
L, Roberts, who de- 
tsigned and made the 
chuck, so that the 


two holes would be 
‘as nearly parallel as 
possible without the 
necessity of boring 
them at all. 

It is interesting to 
note that Mr. Rob- 
ert uses a set of 
eounterbores all of 
which are from .00L 
to 003 in. under 
standard reamer sizes 
‘and finds them serv- 
feeable in work re- 
quiring dowel pins 
and the like, In 
shops where there is 
no complete set of 
letter size drills, these 
counterbores are 


handy because it is, 
obviously better to 
ream out 003 in. 
‘than perhaps nearly 
015, as in the latter 
‘ease the hole is more 
apt to be oversize. 


Working Details of the 
Eccentric Boring Chuck 


machine arbor, and if 
a amaller arbor is 
used, it can be built 
up with rings. ‘The 
hardened point of the 
plunger should be & 
clone fit in the holder, 
‘the holes in which 
should be perfectly 
parallel with the 
sides. 

In use the plunger 
fs fastened on the 
arbor just as a cutter, 
the plunger being ap- 
proximately vertical 
Fasten the work on 
the milling machine 
table and bring it to 
within 1i in. of the 
plunger point. Lo- 
‘cate the first “center 
and tap the punch, 
Move the table to 


the next position, us 
{ing lateral and cross 
feed dials for dis- 
tances in either df- 
rection. This will be 
found accurate 
enough for ordinary 
work and is a very 
speedy method. 


suit the sizes of work 


taper for every foot 
in the spindles of 
Jathes, milling ma- 
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Yes, we will ship you this 
Genuine Underwood 


Rebuilt in our own factory just like new for 


ONLY $3 down—NOT ONE CENT MORE 


Until you have tried the machine 10 full days at our expense 


inderwi 
‘made and sold 
by the manufacturers today. 

single shift key- 


amet ty High erate Grewer 
Big Saving to You 


Our plan of selling to you direct makes 
oie ee 


EVERY MACHINE js fully guaran 
New parte wherever needed. 
New enamel new nickel, 


plnen new key rage Spe pe ‘peek 


eetTnee Underwood either ina 
drat or quay ‘of inibed work. 


don’t have to do a thing ex- 


to fill in the 
{pecit Touch Typewriter Instruction Book, ou aoe Lia the congoe ane 


Yoscan leur to operate this Underwood Free Trial 


Pe, 
iS EE 
sts 
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Handy Chart Quickly Gives I-Beam Facts 


"THIS ceadyreterence By W. F. Schaphorst 


chart tells all about I- 
beams almost at a glance. It serves more 
quiekly than a table for solving many prob- 
lems of frequent occurrence in construction 
work and gives close results for regular 
standard beams. For “special” beams, 
however, caution should be exercised in 
applying it. 

‘Theams are much 
used and certainly 
will be used more 
and more for hold- 
ing concentrated as 
well as uniformly 
distributed loads. 
‘The I-beam is the 


beam for moat pur- 
Poses. 
Tnasmuch asa 
concentrated load 
requires the largest 
beam for a given 
load, this chart is 
based upon concen- 
trated loads for the 
sake of safety. 
‘The wavy lines 
with arrows running 
to the vertical 
cchart lines show at 
glance just what 
euch chart column 
means, ‘Thus, Co~ 
umn A gives the 
length of the span in oy 
feet and includes all 3 
lengths from 1 ft. to 
40 ft. Column B 
gives the weight of 
the Lbeam in 
poungepa foot, and 
includes all weights 
from 1 lb, to 200 Ibs. 
Column D gives the 
safe lond of the I- 
‘beam in pounds and 
varies from 400 to 
30,000 Ibs. Column 
E ‘gives the depth 
‘of beam in inches from I to 10, as shown, 


pan, Feet 


Length of 


For Your Shop Notebook 


therefore weighs 20 Ib. per 
ft. The minimum distance 
between supports that ean be obtained for 
the lifting operation i 10 ft. Can the T- 
beam lift the 4000-Tb, load? 

‘The dotted lines drawn across the chart 
show bow the problem is solved by means 
of the chart. Run a straight line through 
the 10 ft. (Column A) and the 20 Ib. (Col- 

umn B) and locate 
the intersection in 
Column C.. Then 
from the Intersec- 
tion in Column C 
run over to the 7 in. 
(Column “E). The 
Interseetion through 
Column D shows 
that the T-beam will 
support 7000 Ibs. 
Since the load to be 
lifted is. only 4000 
* pounds, the beam is 
amply ‘strong. In 
fact, the reader will 
see that ain. T- 
beam, all other con: 
ditions. being the 
same, would. safely 
support the load of 
£4000 I 

Similarly, itis 
easy to ascertain the 
maximum allowable 
span when the fac- 


* tors in Columns B, 
D,and Bare known. 
SOF, the" neceesary 


weight per ft. of I- 
7 beam may be deter- 
mined when the fac- 
tors in Columns A, 
Dand E are known, 
Lastly, the depth of 
beam is determin- 
able when the fac- 
tors in Columns A, 
Band D are known. 
For loads that 
are “uniformly 
distributed "—n ot 
concentrated—t h e 
safe loads in Column D may be multiplied 
by two. Thus, the above described beam 
‘will support a uniformly distributed load of 
14,000 Ibs., oF 1400 Ibs. a running foot. 


el 


Depth of I-Beor, Inches 


Cotter Pin and Staple Puller for the Hammer 


‘HE home mechanic, the garage repair 

‘man and the earpenter, when working 
fon certain jobs, will find this cotter pin and 
staple puller attachment « useful addition 
to his hammer. 

‘A piece of atub steel is squared up at one 
tend; the other end is rounded and threaded 
for a nut. The squared end is tapered 
down to a round point and bent as shown 
land a reverse taper is filed on the short end 
of the bend where it meets the round sec- 
ion. ‘The piece is then hardened and 


drawn to a dark brown color, which re- 
moves the temper and leaves the steel 


side of the hole is filed square to fit the bent 
tang, which is inserted and drawn up tight 
by the nut on the other side. ‘The threaded 
nut is filed off smooth and the threads 
slightly battered, in order to prevent the 
nut loosening. 

‘The safest way to use the tang is to have 
it turned downward, as shown, although 


RAM. 


A hardened seal tang is fastened tothe 
‘ot the tenner’ 


most mechanics would prefer it turned up, 
in which position it is somewhat easier to 
vuse.—C. H. 8. 


Choosing Steel for Gages 


“THE sclection of material for gages de- 
pends largely on the gage to be made 
and its use, For flat or profile gages and 
templates a good grade of low carbon or 
‘machine steel can be used. Plug and ring 
gages require a higher grade of tool steel, 
Steel for thread gages should be selected 
‘with great care. A fine, close grained steel, 
should be chosen. 
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How to Make and Use Tailstock 
Boring Bars 


MOS? machinists and tathe operators 
ook upon the tailstock of a lathe as 
a part of the machine designed only for the 
holding of the dead center, drills and 
reamers. The tailatock will’ save many 
hhours of needless time and labor and make 
for better work and bigger production if 
full use is made of it for boring, How often 
do we see a mechanic using a slim boring 
tool, set up in the toolpost of the carriage, 
taking cut after cut from a cored hole in a 
fruitless endeavor to get the hole true? 
Take, for example, bronze bushings, cast 
in halves und sweated together. These 
invariably have hard and soft spots; the 


workman can bore away for hours trying 
to get a straight hole to accurate size. 

On just such a bronze bushing job, the 
writer was able to speed up his production 
50 per cent by using the slim, long boring 
bar illustrated. It was fitted with a broad 


double cutter, held with a stool wedge key. 
‘The bushings were roughed quickly to 
within a few hundredths of an inch of size, 
and the double cutter then finished them 
accurately to size and perfectly straight. 
‘The bar fits into the No. 8 socket of the 
tailetock spindle and is fed through the 
bore by hand feed, the width of the cutting 
‘edge being sufficient always to overlap 
any unevenness in the feeding. 

For the rapid counterboring of holes, 
the single sided tool is slow compared with 
‘a double cutting j- or }4in. high speed 
tool bit, placed centrally in the end of a 
stout boring bar held in the tailstock. 
With the single tool, many cuts must be 
taken, but with the double cutter, one cut 
is usually sufficient. 

The tallstock is admirably suited for 
holding a heavy bar and even for single- 
sided tooling purposes is ideal, as its rigid- 
ity prevents any springing away of the 
tool from the cut. 

A good bar for general use is the one 
with the slantwise tool slot on a 30-degree 
angle. This style of bar should be made up 
in several sizes. 

‘The advantage of bars with the square 
tool bit slot lies in the fact that tools are 
easily made by mechanics themselves by 
grinding self-hardening tool steel. 

Many a bore of an odd size, for which 
there was no reamer handy, has been 
finished up perfectly true and to size by 
the writer with double cutters made of 
square bit stock.—J. V. 


‘Tue weight of sheet iron can be computed 
by multiplying the thickness by 40. This 
ives the weight in pounds a sauare foot. 
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Engineers of the 
Philadelphia Storage 
mmpany dense 
torn taser 
Bags of battery experts 
at Atlantic City the reve 
clutionary. feacures of 
the new Philco Radio 
Batceries equipped with 
*Phileo Process Plates”. 
‘A Philco ‘Radio "A® 
Barrery, assembled in 
fall view of the, au 
lence, "and without 
inielal charging, devel- 
‘oped full power on the 
Pouring ofthe Pleo 
leetrofytema history 
taking” achievement, 
‘The Philco Radio "B* 
Battery is shown in 
the foreground. 


A history-making achievement 
in battery engineering 


Now—for the first time in history—you can 
equip your radio with batteries born the day they're 
first used—storage batteries that are full-powered 
and 100 per cent new when you get them. 

The new Phileo Radio Batteries, with their 
remarkable *Philco Process Plates” a. revolue 
tionary development in battery engineering—are 
CHARGED DRY at the factory. | Their life 
doesn star until you pour in Phico elecrobe 

o 


This means u can now get absolutely 
fresh, charged radio batteries—not partly worn 
out batteries that have lost charge and wasted 
away in the dealer's k. 


Philco Radio “A” Batteries have all the 
time-tested features of the famous Philadelphia 
Diamond-Grid Batteries—the standard tor au- 
tomobiles, mine locomotives and other heavy- 
duty purposes. 


Philadelphia Storage Battery Company, Philadelphia 


itp ft 
add conventenely bocted 


BATTERIES 
with the famous shock-resisting diamond-grid plates 


jive a uniform flow of voltage that as- 
sures absolute freedom from “cracking’ 
noises and eliminates need for constant adjust- 
ments. Because of their Philco Retainers, they 
hold their charge longer than any ordinary batt 
they are conservatively rated and will deliver al 
the electricity the name plates say they will de- 
are guara 
Philco Radio “B' 


pacity 
occupies far less space. Its 12 cells are neatly and 
compactly sealed in an attractive one-piece hard 
rubber case—a fit companion forthe fnest radio 
outfit. 

Ask your radio dealer to show you these 
remarkable Philco Batteries, of go to any 
Philadelphia Diamond-Grid Battery Service 

cation. 


“WALLY” REID 


Star of the Movi 


True-Tone Saxoph hone: 


ae re eee 


Easiest to Play 


suet ee cote ne ear ane 
e flr gu cam tobe vous mace 


Saxophone Book Free 


vermont flay. 
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Simple Ring Bending Fixture 
for Forge Shop Vise 
TWEEN it ia necessary to bend rings or 

hooks from flat or round stock, the 


bending fixture shown may be used to ad- 
vantage. It consists only of a U-shaped 


section of heavy 
barstock. ‘This 


between the 
‘ends of the tool 
and bent to the 
desired shape. 
Several of these 
fixtures and a 
heavy vise will 
afford means 
for bending al- 
most any atock that is apt to be handled 
in ordinary work.—L. A. 


For making bends 


Handy Faceplate Straps 


[738 rometimes dificult to fasten, work 
to a lathe faceplate with the ordinary 
faceplate straps. ‘To overcome this, I have 


For holding work of awkward shape 


made up several clamps as shown. ‘They 
have proved a great help in holding work 
‘of an awkward shape, and have the addi- 
tional advantage of requiring no block- 
ing.—C. 


An Easily Made Radius Tool 


1T TAKES no little time to grind a radius 

tool, and without a radius gage it is 
hard to form the radius exactly correct in 
size. ‘The accompanying illustration, how- 
‘ever, shows one satisfactory way to make 
gooseneck radius tool. The method is 


Made from dri rod bent, ground, and 
hatdened 


80 easy that a mechanic can make the tool 
in a very short time. 


‘ake small pieces of drill rod of a size 
to-form the radius required and bend a 
hook in one end. Grind one half of the 
hhook in front as a cutting edge. After 
hardening, the tool is ready for use. 

T now have almost all sizes of radius 
tools of this type and find that they are 
excellent and do not cause any chattering 
for roughness of cut.—C. E, KUNT. 
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U wouldn't stand for a 

young menagerie howl- 
ing around the house. Why 
permit your radio set to act 
that way? It’s unnecessary. 
For just five dollars you can 
add an Acme Audio Frequency 
Transformer to your set. This 
ends the howling and distor- 
tion so prevalent in the ordi- 
nary detector unit and at the 
same time it greatly increases 
the volume of incoming sound. 
‘Music and the human voice 
assume their natural tones. 
No more thin squeaky voices 
and tiny elfin wails. 


‘You will also want the Acme 
RadioFrequeney Amplifying Trans- 
former. “You can use it with either 
‘a'vacuiam tube or a erystal detector 
| Sets Te greatly: increases the dis 
tance over which you can receive 
| Broadcasting programs. | Just the 
‘same price as the Acme Audio Fre- 
quency Transformer. Two stages 
of Acme Audio Frequency Ampli- 
Seation. with two stages of Acme 
Radio Frequency Amplification will 
‘give you maximum range, volume 
[and certainty of natural tone. Your 
=e ‘without them, 


ratus Company 
toheeet emehenae ax 
engineers and manufacturers) also 
‘make detector units, detector and 
fo stage, amplifying “unt, the 
‘Ace Clear Spear, the Acree, 

so, Wand spark tana 


fears, 

SEE‘ct vedior cectrcal and depart: 
iment stores. If one is not close at 
Thand, vend money direct. Aske also 
for interesting and instructive book 
‘on Transformers. The Acme, Ap- 
jaratus Company, Cambridge, 
Klass, U.S.A. New York Sales 
Office; 1270 Broadway. 


ratan is fOr 


= 


TypeA-2 Acme Amplifying Transformer 
Price $5 (East of Rocky Mes.) 


ACME 


for amplification 
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THE BLADE ACHIEVEM. 
‘THAT ANTIQUATES OLD 


Now Comes 
the . 
World’s Fastest Shave 


NW 
78 Seconds from Lather to Towel! 
—We offer it to you Things 
in a shave 
worked for years to ing No scraping No after-shave smart. No you're never 
Wresin ton vied nog Shaving tbs ade hn newsay had before 
‘with interest compounded tomorrow. 
They change the whol shaving’ skutin, Sharpens itself iene 
Old methods are supplanted. We recommend your using our famous escaping. 


Anew shaving era 


patel siprny barber's ed the keenest 
cael own—on a safety razor blade 
‘Thav's the sory in few words. : 
Now we offer you the 
world’ fastest shavema 
Yelvet shave in 78 sece 
nds from: lather “to 
towel, 
Weal in terms of time, 
een the gy ay 6 
a quick shave i wit 
Stuperckeen blade, 
time ways won't do 
it Dut your watch be- 
fore you inl prove ie to 
your 


Once over the 
Jace—that's alt 


this new edge, you 
face one time—only. A second 


Theee men in four, skin specialists tell 
us, look ten Years older than they are, because 
of improper methods of shaving. 


Alet Auto-Strop Razor 


109 
for the mame reason a barber strops his razor, 


It keepe up the krennean Tt works 
thesch ratoethete you eae tos 


weg ie 
wpe es a 
=e 


Prove it by the 
clock 


Pick up a Valet Auto 
Strop, Razor "at your 
dealer's. “Then give it 
a. whi ‘tom 
Shave with your wi 
before you. 

Note the time—T8 sce- 
conds for a velvet shave, 
‘That's our proposition, 
To you, it will prove a 
revelation 


SI or $5 

‘Valet Auto Strop comes in two styles. $1 
and $8, 

‘The four dollar difference is in the superlative 
finish ofthe latter. The 7&-second shave, you'll 
find in either one you choose. Gold plated 
‘and sterling silver Sted sete—ideal for gifts— 
are priced up to $25. 


UCHTERED US PATENT OFFIGE 


ernie 


hs ¢% I Built This Wonderful 
Weg Auto Chassis With 


MECCANO 


Tagineering for Bors 
You Can Build One, Too! 


iy boy fom build such wonderful aes as this Auto Chassis with 
Meceano because every part is a real engineering piece—pulleys, gears, 
itripn, girders, rods, couplings and cranks, all perfectly designed and 
accurately made. "All the models, Cranes, Bridges, 
ctc,, work just like the real thing. 


FULL Instructions, A big 
with each outfit, making everything perfectly clear. 


Send for These Free Books 


1, MECCANO PRopUCTS: All about model building. 
2, Dick’s VIsIT TO MECCANOLAND: A boy's fasei- 
ting experiences at Meceano headquarters. 

8. RADIO: How to make a complete receiving set 
with Meccano that will receive concerts, lectures, ete. 
HOW TO GET THEM—All three books seat you fre if you 


will yrite us the names and addresses of three of your chums, 
Put No. 87 after your own name for reference. 


‘owers, Wagons, 


lustrated Book of Tustructions goes 
No study needed. 


GRAND $1250 PRIZE MECCANO OUTFITS 


CONTEST No. 0 builds 70 models. 41.50 
Golden opportunities for inventive boys: 1 Wild 103 models 20212 21"a%00 
Hundreds of ensh and other prises. io, ph cesta mote) on 


‘us for full part 
fan entry blank. 


.MECCANO COMPANY, Inc. 
Div. K, 1004 Elizabeth Ave. Elizabeth, N. 
In Canada: Meccano Ltd., 11 Colborne St., Toronto 
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Blackboard Used in Shop for Full 
Size Drawings 
QNENTERING the drafting room of « 

‘most successful designer of motor cars 
recently, I was struck by a large blackboard 
that nearly covered one side of the room, 
Upon it had been drawn a new design 
‘sketch. Touches of colored chalk made it 
appear almost like a real ear when viewed 
‘across the room, and there was no question 
that the drawing gave a most accurate idea 
‘of what the finished product would look 
like. 

Tt was the practice to have the detail 
raftsmen measure up the general dimen- 


as 


| Am auto designer's prelieninary 


‘sions from the board and work up the de- 
tails. Photographs of the design sketch 
were algo made and used both by the man- 
uufacturing and sales departments, To 
this system of working out his designs 
full size the designer credited much of 
his success, 

‘The same idea should prove valuable to 
furniture and other designers, and even in 
the mechanical drafting room, where full 
size sketches could be made ‘quickly for 
figuring out clearances of moving parts and 
for similar purposes that would not be 
served so well by a small drawing.—J, R, 


‘This Screwdriver Is Useful for 
Heavy, Awkward Work 


SCREWDRIVER that is a decided 
improvement over the old square rod 

and monkey-wrench type is made as shown 
in the accompanying drawing. It can be 
used in tight corners and will serve readily 
as a ratchet by slipping the wrench up on 
the round part in 

the middle to re 


lease it and drop- 


POSITION GUARANTEED 
Shoat 

7 Diamond 

Solitaire 


Cluster 


site The mprugeanip tie tee uli res 
wee cad the King entirely FREE. li sate 
intend’ the Ualance im ton mnths, $800 a month. 


LW-SWEET INC. 


0 BROADWAY. YORK 


ping it down on 
the hexagon for the 
next turn. If there 
is sufficient room, 
‘the wrench handle 
can be swung all 
around without 
dropping of ax a 
monkey-wrench is 
apt to do. 

For the mechanic 
who has to screw 
‘and unscrew tight, 
long machine 
screws, a8 in ma- 
chine work or die 

ng, this screw- 
Griver is a real Iabor saver, and it has the 
| advantage of not taking up much room 
in a toolkit. The business ends of the 
screwdriver 
hardened and drawn to a purple or a color 
just this side of a blue.—H. L. 
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ie Cc HARGE yo: 
oe Battery for a yak 1/ 


Radio Concerts and maximum receiving range are obtained 
‘your battery is fully charged. 

Don't be bothered with the inconvenience and expense of taking your 
battery to a service station every few days for recharging. 


sans Sd ests cranes Serpe sca AS tS 
beers ten erent fr aD sare go A oo 
Haast a aap AS a 
a 
Radio Homcharger De Lure Simplicity itself. Attach to any lamp socket and connect to battery. Fully 
oR Ses a ae a on 

Caasrtd stot motets moat ete te mete 
errr ak eter eb Ree hee 
Sree en SF 

Bara pe nny eon des fe, rape 
aS ey ee ne ee ere 


Uifetime. 
An Ornament For Your Living Room 
Beauty has been combined with wilty in the NEW RADIO HOMCHARGER 


DE LUXE. “The body is beautifully finished in rich Antique Mabogan 
the base and fittings in a handsome dull old. Equipped with rubber fet, 
ieannot mar ‘surfaces, It harmonises with the Snest living room, 


nr now upecaunoaas es 
rae ee cite, seine 
Seer brat ea, 
eeenceeareeee aie 
eager erie ere eel 
SIG oor eee 
ae ep ae 
Seber arene pveramegs 


The Automatic Electrical Devices Co. 


131 West Third Street Cincinnati, Ohio 
Lordert Manufacturers of Vibrating Rectifiers im the World 
BRANCH OFFICES: New York - Chicago - Pittsburgh - Detroit ~ Dallas - Philadelphia 


Lon Angeles > Baltimore - Minneapolis - Kansas City - St.Louis - Atlanta. 


Now Ready / 
The DICTOGRAPH 
Radio Loud Speaker 


‘or the Home 


HE Radio pu 
has been waiting 
for the Dictograph 


Radio Loud Speaker. 
Perfected by Dietograph 
Products Corporation, 
the pioneer manufac- 
turer of loud -speaking 
telephones, and. world- 
famous for its sound- 
transmission instru- 
ments; the same. su- 
preme quality as other 
Dictograph products 
Years of experience have 
made’ possible this. new 
Loud Speaker— the best 
{in the world—and sold at 
a price that gi 
DICTOGRAPH q 
0 extra cont 
‘assured dems 
i 


ly, $20-—comy 
Ft fexible co 

h Loud 
Dealers can be 
local jobber—or inquire 


Spee r ee 
supplied by 
dime, 


DICTOGRAPH Radio HEAD SET 
Ask for the Dictograph Head Se 

Head Set in the world, regardless of price. 

name Dictograph marantee of 

quality, It insures the most sensi 

Curate transmission of sound known to Radi 


DICTOGRAPH PRODUCTS CORPORATION 


220 West 42d Street ‘anches in All Principal Cities) _ New York City 


HOW TO CONDUCT A RADIO CLUB ~ Radio Hook-Ups 


POPULAR SCIENCE MONTHLY 
225 West oth Street, New York City, N-Y. 


Brings this 2K. Size 
‘Genuine 
Diamond Ring 


DIAMOND 
% WATCH CO, 


=] ROYAL 


35-3739 Maiden Lane-NewYork 
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| Using a Small Chuck on a Large 
Lathe Faceplate 


HAD to me 
chine a large 


that required a 
chuck to bold 
them. To hurry 
the work it was 
desirable to use 
a large lathe, but 
Thad no chuck 
that would fit 
| the lathe. T took 
‘a chuck from one of the amaller lathes and 
‘centered and clamped it on the faceplate of 
the large lathe, The illustration shows how 
this was accomplished. —Haxvzy MuAp. 


A Ladder that Won't Slip 


MAY 2 man has been injured by the 
slipping of a ladder on a smooth or 
ly floor. 


‘Where special shoes are not on 


hand for the ladders and where it is not 
| important to protect the floors from being 
marred, it is @ 


illustrated 
preventi 


for 
lad- 


‘Simply drill 
some hol 
through a pi 
of strap iron of 
suitable thick- 
news and length, 
and fasten with 
serews to the base 
of the Indder as shown. ‘The number and 
size of screws will depend upon the size of 
the ladder and the kind of floor on which 
it is to be placed. On all but metal floors 
this device proves an effective and depends 
able safeguard,—N. G. Nean, 


Ladder shoe studded 


Cutting Sheet Metal Disks with 
the Bench Shears 


MRCULAR or semicircular plates of 

sheet metal may be eut with a straight 
blade shears, if the method illustrated is 
used. A pointed set acrew is threaded into 
the end of a bar and used to center the 


Fasc wn Prion 
z ponte. Paver 
sxe nein oy str Sceew 
‘As metal ie revolved, blade trims to ap 
prostrate circle 


plate to be cut at a distance from the blade 
Of the shears equal to the radius of the re- 
Guired cirele. 

The bar is clamped firmly to the bench 
in any convenient manner and the metal 
is tured while a number of roughing cuts 
fare made. These are followed by a series 
of finishing short cuts, which will bring the 
‘edge to a fairly true circle—A. L. 


Wooden Lathe Fixture Supports 
Work for Grinding and Milling 


HEN 'a small lathe is equipped with 

‘grinding and milling attachments, the 
‘work must be held either between centers 
or, in the case of the milling attachment, 
sometimes in the milling spindle ehuck. It 
is often convenient to grind or mill flat sur- 
faces or work that cannot very well be 
attached to the faceplate, or held in a 
‘chuck or between centers. 

To overcome this difficulty, as well as to 
increase the usefulness of the lathe, an 
auxiliary back support for the work may be 
made of heavy lumber and quickly at- 
tached of detached from the lathe bed. 
‘The work is screwed, bolted, or clamped 
directly to the back piece, as shown in the 
illustration, where two’ small cast-iron 
bases are screwed on so that their top sur- 
faces ean be finished ground by means of a 
cup wheel on the shaft of a small motor 
bolted to the eross slide of the lathe, 

For milling, the back timber, in most 
cases, would have to be brought nearer the 
nthe bed, but the brackets ean be left long 


Detachable ausillary back support 


‘and several holes drilled so that adjust- 
ments can be made to suit the work in 
hand, 

A timber support of this kind must be 
heavy and well braced, and even then i 
suitable only for light milling or grinding. 
‘The two brackets are made of oak planks, 
but they might be constructed of iron or 
steal bar, angle stock, or cast iron. The 
bottom is recessed to fit over the lathe bed. 
‘The method of clamping depends entirely 
upon the type of lathe. Here the bed was 
of the double V type and the clamps were 
made of two short lengths of bar iron 34 by 
14 in, with one edge filed to a 60-degree 
angle, 

‘One of the pieces was bolted permanently 
in the lower notch of the hard wood 
brucket; the other acted as the tightening 
clamp and was loosened for removing the 
bracket. Strap iron diagonal braces are 
essential to prevent the springing of the 
work support and are best attached to the 
same bolts that hold the timber to the 
brackets, 

In general, itis best to use a back timber 
the full length of the lathe bed 20 that long 
work may be handled, but extra bolt holes | 
should be provided and the brackets set | 
closer together tovobtain extra stiffness for 
short pieces of work.—H. H. P. 


Coarse Sand Is Best for Making | 
Concrete 


JN, MIXING concrete for constructions 
that require great strength and dura- | 
bility, select sand that contains a large 
Proportion of coarse particles. The greater 
part of the sand should be coarse enough 
‘ot to pass a sieve containing 50. linear | 
divisions to the inch.—S. M. H. 


| 


This photograph was taken at Khamoa Deon, 
Tibet, a shore distance from Everest. The figure 
ving the 110 helmet is General, the Honorable 
G. Bruce, Commander of the Expedition. 
Opposite, one of the members ix operating the 
Remington Portable. Writing from Khamba Dong 
a, Ar +5 so2e, General Brace say: “The 
temington Portable Typewriter very great 
succest and we have ff continually in use—tt has 
seme through a pretty hard trial as we have ta 
{© over several high basses in very bad weather 


The heroic efforts of the hardy explorers who attempted to reach 
the “top of the world” have won the admiration of all lovers of 
true sportsmanship. 

‘The story of this attempt to conquer the “mountain of mystery” 
contains one of the finest tributes ever paid our product—the fact 
that the day-by-day record of the expedition was written on a 


Remington 
Portable 


Service under the frightful conditions encountered by the Mount 
Everest Expedition may be called the extreme test of a writing 
machine. Under this test, the Remington Portable has given final 
proof of its surpassing strength and dependability, Amid moun- 
tain cold and storm, under conditions where man could hardly 
live, this sturdy little typewriter daily tapped out the story of effort, 
hardship and supreme endurance. 

The Remington is the most complete of all portable typewriters 
—with Standard Keyboard—just like the big machines. 

And it fits in a case only four inches high. 


EMINGTO! WRI 
R N TYPEWRITER COMPANY 


374 Broadway, New York 
Sold by ower 2000 dealers and 
‘ell Remington Branch Offices 


Send for our illustrated 
“The Highest Point on Earth” 
Address Room 67 


The Hour That Counts! 


in his 
is work, 


down: 
its tho 


‘When you soe a man putting 
noon hour learning more about h 
ou see a man who won't stay 

be satisfied until he 


‘years the International Correspondence 
Ive leon training men and women Tht 


ier 


aguine La 
up at. 


“HOW [BEATTHEGAME’ 


“The Lnapirine Story of how one poorly rad 
mechanic ‘oh suc Purine ands Me 
from 160 19 300% Send Te 


‘Ambu Engineering Institute 


Dopt.4. 2612 Prairie Aven, Chicago, Ht. 
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TTER SHOP METHODS 


Full Floating Reamer Holder In- 
sures Accurate Reaming 


By Joe V. Romig 


FOR very accurate reaming work, floating 
vreamer holders are used because they 
allow the reamer to adjust itself to any 
slight misalinement between the bore and 
the true axis of the lathe spindle. Reamers 
held rigidly will invariably trail a mark 
through the bore and also they are apt to 
ceut large and untrue. While there are 
many types of floating reamer holders, one 
of the best and most sensitive is the full 
Aoating, ball bearing type, as shown in the 
accompanying drawing. 

‘As the parts are made mainly of cold 
rolled steel shafting, any mechanic ean turn 
tup and make this full floating holder. The 
design incorporates ball bearing thrust 
feature, in conjunction with the familiar 
Oldham’s coupling. This coupling allows a 
slight movement in any direction sufficient 
for the requirements, and the ball bearing 


Ball bearings make this holder sensitive 


feature permits the fore part or reamer 
holding part to roll and adjust itself to the 
center of the bore. 

| "The construction of the holder is simple. 
‘The rear part, being turned to fit the hole in 
the turret, is tapped for the connecting 
| screw and is fitted with a spring at its bot 
| tom side to support the weight of the fore 
part. This spring makes for the cen- 
tralizing of the fixture, as otherwise the 
weight would pull the whole below the 
centerline. 

‘The coupling part is turned up out of soft 
steel, and is drilled and slotted to the sizes 
| given in the sketch. The 3é-in. holes allow 
| the disk to play freely over the connecting 

‘The fore part is turned up and bored to 
fit the reamer shank, or bored to 
large enough to use bushings for the smaller 
reamer shanks. 

‘The through hole is of 3¢-inch size. The 
connecting serewhead overlaps the edge of 
the hole and holds the whole assembly 
together, the under surface of the head 
sliding in the bottom of the bore. Both 
‘surfaces of the two end parts, which form 
the ball race flats, must be case hardened. 
‘The balls used are 14 inch diameter for the 


take care of any size reamer up to 24 inch 
diameter. 

Pins are inserted in the two end parts and 
engage opposite slots in the eenter disk. 
‘Since the accuracy of the alinement of the 
whole tool depends upon these pins and 
their slots, care should be taken in the 
machining of the holes and slots, 


| size of holder shown, and this holder will | 
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BETTER SHOP METHODS 


Clamp and Gage for Numbering 
with Steel Stamps 


"HEN serial numbers or letters have 
to be stamped on name plates or 
other work, it is often best to use a holder 
‘and gage such as is illustrated. ‘The base, 
preferably an iron 
block, has hole at 
each ‘end tapped 
for 4-in, thumb- 
screws. The clamp 
and gage plate is, 
a short length of 
46 by 1 in. stock 
drilled at each end 
to correspond with 
the thumbscrew 
holes, This ar- 
rangement will be appreciated by any 
one who has tried to stamp a st 
of figures or letters guided by the eye 
alone,—J. P. 


Rebabbitting Bearings Easily 


ONE vt the quickest and easieat expedi- 
ents for rebabbitting connecting-rod 
or crankshaft bearings ina gas engin 

wrapping the shaft with a piece of well 
oiled paper, tying it with a piece of twine 


Cord forms core for 


arranged in the same shape as the desired 
oll grooves, and pouring the metal. ‘The 
thin paper filling affords a clearance and 
makes unnecessary excessive scraping; and 
the channels formed by the twine take the 
place of grooves eut by hand.—A. G. 


Repairs Made by Electroplating 


‘HE toes of even a small fraction of an 
ounce of metal from some part by wear 
often makes it necessary to make or pur- 
chase a complete new part, meanwhile 
tying up the whole machine tool. In many 
ceases, however, worn parts can be restored 
to their original dimensions by depositing 
‘on them electrically a film of metal—nickel 
is good on account of its hardness—of the 
requisite thickness 
‘The part is cleaned thoroughly and 
dipped into melted wax. When the film of 
‘wax has cooled, itis seraped away from the 
‘surfaces that require treatment and the 
part is immersed in the plating bath. As 
the metal is deposited very slowly, it is easy 
to work to very close limits; yet, if suffi 
cient time is allowed, the deposit may 
attain a thickness of 1/10 in. or more. 
If the operation is properly carried out, 
the nickel adheres to its foundation very: 


tenaciously and is quite continuous and of | 


even thickness. throughout. 
expensive and heavy items, such as erank- 
shafts, cylinders, and pistons, ean be made 
serviceable again at a cost far smaller than 
that of a ne 


In this way 


ery, in which close adjustment is essential, 
may be put right by a metal film of the 


What’sin the Name 


OLOCO 


Radio Supplies Made Right 
for Superior Results 


The first Cotoco products were Honeycomb 
Coils. We still make them, second to none 
in quality. Designed by an organization 
of Radio Experts, and made to con- 

form to highest standards of electrical 
and mechanical excellence, Cotoco Prod- 
ucts are Right. Buy by the name 
Cotoco and you'll never change. The 

reason is in-built excellenci 


Cotoco Variable 


Amplifying 
Transformer 
trol sharp tusdag pew ts 

and rugged me- 

Chankal constrac 

ion are the fons 

tures that mate 

this’ condenser 

the one for your 


Cotoco Users are 
Doing Wonders 
with Loop Aerials 


Ample range, superior se! 
ity. and astonishing reduction 
‘nstaticand all other distortions 
are secured with loop aerials by 
the use of the Cotoco method 
of radio frequency amplifica- 
tion. You'll not be satisfied 
until you are getting such 
improved results. 


former, Designed 
greatest amplificati 
little if any distortion. Splen- 
didly finished for lasting service. 


Cotoco Amplifying Trans- 
former for Radio Frequency 
Here are two of the compact trans. 
formers for Radio Frequency Am 

fication that have made loop aerials 
available to all, and this with practical 
elimination of “static.” If you want 
your set to serve you well, static or no 
static, loop aerial or ordinary, here's the 
solution, A tapped transformer. Con- 
nection Diagram for two or three stages 
of amplification in every package, or 

us for it—FREE. 


Cotoco Products are 
Soldby GoodDealers 
four drake woay wot cen” the ne 
EiSG te he tate and adres and 
sent ierwerd 


FreeConnection Diagram 


for Loop Aerial set and see that. be 
bets the Cotoeo products ou Wat 


(COTO -COIL COMPANY 
87 Willard Ave., Providence, RI. 


FURNITURE 


FREE-This Book on 
Home Beautifying | 


$c J0NNsen ESON, 


HIS book tells how to fin- 

h wood in artistic s ed 
and meled effects. Gives 
rractical suggestions on mak- 
Ing your home artistic, cheery 
and inviting. Tells just what 
materials to use and how to 
apply them. Includes color 


rd —gives covering capaci 
ties, etc. 


Johnson’s 


Wood Dye 


Use coupon below. 


With Johnson's Wood Dye in- 

expensive soft woods, such as 
pine, cypress, fir, ete, may be 
finished so they’are as beauti- 
ful and artistic as hardwood. 
Johnson's Wood Dye is very 
‘easy to apply—it goes on easily 
find quickly, without a lap or a 
streak. It penetrates deeply, 
bringing out the beauty of the 
grain without raising it—dries 
in 4 hours and does not rub 
off or smudge. 
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Four Useful Tools for the Machinist 


76) 


‘viding heads, and drill 
chucks. In use the gage 
is forced into the taper 
and the two parts being 
a snug fit conform with 
sufficient degree of accu- 
racy to the taper being 
‘measured. To complete 
the measurement the gage 
is placed in a spacer, as 
shown, so that measure- 
ments ean be made with 
‘a micrometer. Two of 
these spacers ean be made, 
one as shown and another 
shorter one to give the 
taper for one inch. 

‘The scratch gage is for 
laying out work quickly 
‘without the use of a height 
‘or surface gage, when the 
accuracy required is not 
0 great as to make the 
‘use of those tools impera- 
tive. ‘The sliding piece 
‘and its top plate are made 
of mild tool steel. A 
standard 4 or 6 in. narrow 
scale with either 1/64-in. 


or 1/82-in. gradations is 
set in the bar flush with the top. 

By actual trial the cam lever was found 
to be more satisfactory than a setscrew, 
for tightening slider in position on bar. 
It is let into the side of the slider and bears 
‘on & hardened, crescent-shaped shoe. The 
scratch point is a piece of drill rod fastened 
with a serew in the wide of the bar and 
Tocated 0 that when the line on the slider 
plate is set at zero, the point is even with 
‘the working surface of the slider. The 
point should be sharpened with an oil stone. 


‘The cam lever is hardened and » slight 
pressure locks it. ‘The bar should be a 
ood sliding fit in the slider body. 

‘The eccentric boring chuck and the taper 
gage were designed and made by Mr. 
Roberts; the milling machine center punch 
and the serateh gage by Mr. Frank Killam, 


INTHE construction of some large castings 
it was necessary to use a gage to test a 
circular bore of approximately 10 ft. to 
determine if it deviated from a true cirde. 
‘A gage 10 ft. long would have been hard 
to handle and quite expensive if made en- 
tirely of metal. Instead, ein. square bar 
stock was used, stiffened a. split 
‘wooden easing about 2 in. in cross section, 
as shown in the accompanying diagram. 
This made a very straight and stiff gage, 
light enough to be lifted about by hand and 


Wooden Casing pilfens Long Gage 


— rcs ort 


Tet . fee a 
snyet Uy 


Inexpensive method of making Tang gagee 


‘accurate to the thousandth part of an inch. 
It was also inexpensive to make.—R. G. 
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Core-Box Plane and Router for 
the Pattern Shop 
By Henry S. Laraby 


“TPH core-box plane is an improvement 
‘on the old-fashioned right-angle type 
and has the additional advantage that it 
can be used as a router. 

‘The frame should be made of east iron or 
aluminum, With three knives of different 
lengths, any size of core-box from 1 in. to 
514 in. can be worked out. Before the 
plane is used, the work is usually roughed 
‘out to within 1/16 in. of the finished size by 
‘means of a cireular saw or gouges. Acutter 


Ds 


Pcie 


Handles many varletien of receaed 
‘planing 


of the proper length is then fastened in the 
plane and it is run over the work, the knife 
‘swinging to the set radius. The frame pro- 
videw a very good bearing and guide. 

All kinds of forms are possible if the 
necessary knives are used. ‘The plane ean 
bbe used on irregularly shaped work by 
‘screwing strips of wood to the side of the 
work to guide the plane in following the 
desired shape. To my mind this is one of 
the handiest tools in the patternmaker’s kit 


Axles Machined with Aid of 
Tapered Calipers 


JN MACHINING the end tapers of auto- 
mobile rear axle shafts, I have found it 
difficult to obtain a taper measuring instru- 
ment that could be used close up to the 
tailstock or chuck, while the work was still 


Can be adjusted for taper and thickness 


in the Inthe. So I devised this taper 
measuring caliper, which fully meets the re- 
*| quirements, ‘The blades are held between 

‘two cup washers and tightened with a nut; 
they can, therefore, be adjusted to any de- 
sired taper.—D. B. Crane. 


“THE VALUEOF MONEY 
‘MEASURED BY THE 

. ‘PERMANENCY OF 
‘WHAT IT BUYS." 

2m Hen ra 


Why Not Have a 
“Glory Room”? 


“That is the inviting and in- 
spiring term which a famous pub- 
lisher applied to his own Cypress 
Sun-parlor. The same idea begets a hunger 
for a Cypress Sleeping Porch. It is not at 
all necessary to wait until we build a new 
house. Why not ‘tack one onto our present home’? 
It is always possible—and always a fine investment, 
entirely aside from the delight of using it. That 
very helpful, foresighted, broadminded and kindly- 
intentioned group of men known as the Cypress Association 
have employed some of the best talent in the country to 
provide thoroughly practical—really usable—as well as highly, 
Artistic, plans for the free use of those who really care. OF 
course, they hope to thereby broaden still further the wide 
preference for Cypress, ‘the Wood Eternal’ for all non-rot 
applications, but that is only natural and does not detract 


from the great and lasting benefit to the public due to ‘an 
educated insistence on the best wood for the given pur- 


Vol. 35 is the Sun Parlor and Balcony Book. 48 pages. 
32 pictures. 1 “For Health,” a special supplement. 7 
working plans with full specifications. FREE on re- 
quest. Write. (Also ask for Vol. 43, a surprise book.) 


SOUTHERN CYPRESS MERS’ ASSN. 
{20 Fonds Balding New Cems Loins — ica 
F130 Grahams Building, Jacksonville, Florida “S=SS=S 


Insist on TRADE-MARKED CYPRESS at sour local lumber dealer's 
If he haswie please advise us promptly and we wil see that you are supplied. 
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ite ee gg 
» Home Workshop | 


tinued from page 7: 


Craft Work Designs Made with Shadows 


VERY home worker who By E. Bade Many sort of regular 

has ever attempted:to do or symmetrical object, even 
artistic handiwork and’ is interested in 20 simple a one as a cube, a washer, or 4 
| the decorative crafta, finds continual difi- cain, is placed upon the glass and the lamp 

culty in obtaining good designs for use as is turned on, 2 sbadow design. will be 
ornaments. ‘This is equally true in regard thrown upon the sheet of paper placed be- 
tostencil omaments Tow the glass,” This 
for woodwork, dee, is because the light 


signs for tooled y reflected by each of 
leather book covers, F the four mirrors 
patterns for textiles, easts an individual 
‘or ornamental units shadow, each over- 
lapping the others, 

| Many of the de- 

signs obtained in 

copper work, wood this way are most 


carving and mbror wwonderfals not only 
dey. In tape Bt in tone 

To crainate rea | relation. ‘Tho over 
ly good designs re- lapping lights and 
quires much time, | | darks make several 
Seeey, and be: | | thadows ot” gray 


saeitinears 3 See ey 
| Bese | See Naat ss 
eames | . See 
eee Seer ete 
for cece aS 
pany el ree, fate 
pooper saneuere ae 


clalstencils is never eye. All the de- 


Does ALL Sawing 
Better and Easier 


At last the saw of saws 
—no tool kit is complete 
without ATKINS No. 93. 

Every man who uses a 
saw should be interested in 
this wonderful new saw 
from the great ATKINS 
factory. 

The new ATKINS Uni 
versal No, 93 is all saws 
in one. Note the tooth 
edge with three styles of 
teeth — designed by At- 
kins experts for cross 
cutting, ripping, or mite 
ing. And remember it's 
made of "Silver Steel" and 
taper ground — exclusive 
Atkins features, backed 
by the Atkins guarantee 
that it will cut faster and 
easier and hold its edge 
Tonger. 

Before you buy any saw 
<find "out about Atkins 
No. 93—the new saw made 
for YOU. Ask us for a 

on and name of a 
dealer who can supply you. 


“SAW SENSE” 
Sent You FREE 
‘This useful book show 


and describes the best saw 
for every cutting use, tells 


satisfactory to signer needs to 
the true erafte- do is to copy the 
man, because design, either 
many of the de- freehand, by 
signs are hack- tracing, or by 
‘eyed, common- exposing 's sheet 
place, and inap- of | photographie 
propriate. printing paper 

This problem under the glass 
may be solved plate. ‘The de- 
by a uniquely sign can bemodi- 
simple method that en- fied to suit the place in 
ables the craftsman to | which itis to be used. If in 
originate innumerable de- color, substitute colors for 

| 


igns to serve the purposes ‘the grays in the toned areas 

if whatever work he has in the shadow design. 

fn, hand. Other arrangements of 
‘The apparatus necessary mirrors can be used, or 

‘makes use of shadows cast even the direct light of a 


bby an arrangement of mir 3 or d-bulb fixture, used 
you how to buy and care ror in conjunction with an without mirrors. Raising or 
for saws, gives interesting electric or other light. Four 


Towering the pane of glass 
in relation to the table will 
‘also be found to vary a 
design materially without 
any other alterations. Ob- 
jects for casting shadows 

y be of the simplest 
ty — buttons, paper 
regularly placed and 
spaced matches, wheels, 
‘gears, toy blocks, and other 
odds and ends. 

‘th this interesting, 


facts on building, Sent 
you FREE on request or 
just write your name and 
address on the margin of 
this page and mail it to— 


E. C. ATKINS & CO., Inc. 
Dept. R, Indianapolis, Ind. 


Makers of “Silver Steet” 
Saws and Tools, Handled hy 


mirrors of equal size are 
provided with brackets 
made from strips of brass or 
heavy wire, a8 illustrated, 
and arranged about an in. 
verted lampshade, so that 
they are spaced at equal 
distances and angles from 
the light. ‘The brackets 
should be bent soasto throw 
the light downward on one 
‘spot immediately below the 


Letig Mardwaredobbers& Dealer, lamp. practical method 
Mil Sop Houses and ‘The apparatus is com- of obtaining good working 
Fatlory Branches sted by a pane of gla were aie Sess ng Home "worker 

oe jocked up so that it rests otter Seat thy fever be at a Toms for 
Sen fan inch oF two above the fs sss Gecorative motives at once 


table. artistie and original. 
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THE HOME WORKSHOP 


WIN A PRIZE FOR YOUR 
| BEST IDEA 


WHENEVER, you make some; 
thing that is particularly novel 
|| and useful, or discover some new and 
|| valuable way to use your tools to 
|] better advantage, think of the Home 
Workshop Department. It exists pri- 
marily to publish just such ideas and 
not only pays well for them, but 
awards each month a first prize of $15 
‘and a second prize of $10 for the best 
suggestions sent in by readers and 
contributors. 
Your letter or manuscript need not 
|| be tong; in fact, the shorter it is, the 
better, provided it explains the idea 
|| clearly and contains sufficient data in 
|| the way of description, sketches or 
photographs for purposes of preparing 
the illustrations, 
The prize-winners for October are: 


FIRST PRIZE, $15: Herbert A. 
Mincher, Youngstown, Ohio, 
Unique Floor Lamp with’ Caned 
Pedestal Can Be Made with Few 
|| Toots’ (see page 75). 


SECOND PRIZE, $10: Glad~ 
stone Califf, Richland, ‘Todl 
Grinder Provides, Power for Sand- 
apering Machine” (see page 93). 


Make a Radio Set 


[OW fs the time to make a radio receiv- 
‘ing set, to prepare for fall broadcasting. 
‘The most popular set is the vacuum tube 
dotector set using the regenerative circuit, 
with two stages of audio frequency ampli- 
fication, Full details for making this set 
ean be obtained by sending 25 cents to the 
Blueprint Editor for Home Workshop 
Blueprint No. 6. It should be noted that 
the sot can be made up first as a single tube 
receiver and the amplifying steps omitted 
or added later, if preferred. 
Many letters have been received from 
our readers, telling of success in making 
the blueprint set 


‘Coupon for Ordering Blueprint 


Blueprint Service Dept. 
Popular Science Monthly 
225 West 89th St., New York 
GutLeMen: 
‘Send me the blueprint, or blueprints, 
T have checked below, for whieh I in- 
close. ..cents in stamps oF coin: 

Na” Tite Prie 
Smoking Cabinet. 186 
ook Troush End Table...28¢ 
30. Menoplane Glee... Ste 
Kitchen Cabinet. 1e 
V.r. Radio Recelving. Set._25¢ 
Shaving Cabinet 256 
Arbor with Gate and Seats .25¢ 
Porch Swine 26 
Bench and Tit-Top Table. 25¢ 
Ectie Washing Machine 


Oooooo00000 


Street 
City ond State 


Teeth You Envy 


Are brushed in this new way 


Millions of people daily now combat 
the film on teeth. ‘This method i fast 
‘spreading all the world ‘over, largely 


‘This is to offer a ten-day test to prove 
the benefits to you. 


That cloudy film 


A dingy lm accumulates on teeth. 
When fresh it is viscous—you can feel 
i. Film clings to teeth, gets between 
the teeth and stays. It forms the basis 
‘of cloudy coats. 

Film is what discolors—not the teeth. 
‘Tartar is based on film. Film holds 
food substance which ferments and forms 
‘acid, "Te holds the acid in contact with 
the tecth to cause decay. 
‘Millions of germs breed in it. They, 
with tartar, are the chief cause of pyor- 
Thea. ‘Thus most tooth troubles are 
now traced to film, and very few escape 
them. 


Must be combated 


Film has formed a great tooth prob- 
em." No ordinary tooth paste can ef 


Pepsadent 
The New-Day Dentifrice 
ssid eran 
sow eed yg es ty 
Secase mcarecon 
pare 


fectively combat it, So dental science 
has for years sought ways to fight this 


modern requirements. 
film combatants are embodied in it. 

This tooth paste in Pepsodent, now 
employed by ‘forty races, largely by 
Sental advice. 


Other tooth enemies 


Starch is another tooth enemy. Tt 
gums the teeth, gets between the teeth, 
[Bnd often ferments and forme acid. 

‘Nature puts a starch digestant in the 
saliva to ‘digest those starch deposits, 
‘But with modern diet iti often too weale 

Pepsodent multiplies that starch dic 
feestant with every" application. Tt also 
altiplies the alkalinity of the saliva. 
‘That is Nature's neutralizer for acids 
which cause decay, ‘a 

wut Pepsodent brings effects. which 

modern authorities desire. They are 
bringing to, millions a new dental era, 
Now we ask you to watch those effects 
for a few days snd learn what they mean 
toyou. 

‘The facts are most important to you. 
(Cut out the coupon now. 


10-Day Tube Free“ 


THE PEPSODENT COMPANY 
Dept. 346, 104 8. Wabash Ave, Chicago, I 
Mail 10-day tube of Pepsodent to 


Popular Science Monthly, 


Firat among the chins that explain the 
preference of two generations of ski 
Richins foe Sagtect Took fe the far 
ey Es sre no “seconds” A man can 
rely on the un ‘accuracy of a Stat. 

Tool as he ean on the word 
oth bere end 


Write for Catalog No. 22 Wend the Supplement 
describing the new Searrett Tools. 


‘THE L, 8. STARRETT CO. 
Tas Wits Cann inate, 
wf aden Coad 
“ATIOL Mass. 


Constructing an Enameled Wall 
Cabinet for the Small Bathroom 
By Clifford A. Butterworth 


‘OR the small bathroom, where there is 
no room for built-in drawers or a cup- 
board, this wall cabinet will prove conve- 
nient,’ It has a closed compartment for 
medicines, two shelves, and two ood sted 
drawers in which towels mi 
Made mainly of 8, or 3 
it is glued together, with a few nails for 


reinforcement where necessary, The finish 
is white enamel. 

‘The back is cut 21 by 2034 im., and pro- 
jects 134 in. above the top. The top pro- 
jects 14 in. at the front and sides. A’ ¥4-in, 
strip is fitted over the door and shelf com- 
partment. The door frame is made of }j- 
joints and 
is shown in the 
door details. Either a mirror or a thin 
‘wooden panel can be used, 

‘The drawer fronts are of 34-in. stock, the 
ssides of } in. ‘The sides are fastened to the 
front with glue and nails, the joint being 
made as in the left-hand drawer detail. ‘The 
bottom is !4-in. stock and fits into grooves 
cut in the sides as shown. The drawer 


THIS 36 LB. 1/4 H. P. GUARANTEED 
GRINDER AND BUFFER 


Thousands are now use, giving u 
failing satisfaction, in shops, garages, 
hotels and. households, Keeps’ fools and 
‘itlery sharp and slverware burnished 
Its 6 in, abeasive wheel and 7 in. bull do 
tetter work andre more convenient. to 
‘Operate than the small wheels usually found 
oh tools of this claw 
Motor is 54 h. p. (tested for $05 overland) 
Tid vote, 6b cycle splieptase, A°C, roti 
cnclomed’ and dost proof, Its speed of 1740 
pum, gives just the ighe periphery speed to 
te large wheels, 

\ Guarantee Serice Te, wired to each motor 
sates ctl i, comet eve 

T'year of its purchase. Vou save about 80% at our pric $25.00 

$13.50 


BARGAIN OFFER $75 


Wire wheel for tire repair work $1.50 ext 
Motor alone, for running ‘washing ‘machines, ventilating fans, cream 
feparators—all kinds of machines 

‘Send cash with order. Our guarantee protects you fully 


NORTHWESTERN ELECTRIC COMPANY 
410-420 So. Hoyne Ave., Chicago 


Hew the door and drawers are eonstructed 


fronts are beveled off 3/16 in., and the 
drawers are fitted so that 
amount when closed, as i 
side view. ‘The door and drawers are fitted 
ith knobs. ‘The open shelf is made of 15- 
in. stock and is either dadoed into the end 
‘and partition or supported by small cleats, 
A shelf also may be fitted in the medicine 
compartment, if desired 

‘When the cabinet is completed, the nails 
are set and it is given a coat of flat white 
paint, ‘The holes are then puttied, and it 
is given two coats of of enamel. 


A Ganace that specializes in polishing cars 
‘makes its own body polish. This produces 
4 fine luster that does not collect dust or 
show rain streaks. Although not a cheap 
polish, it is less costly than the usual pol- 
shes sold in cans or bottles. It consists 
of 1 gal. turpentine, 1 pt. paraffin oil, 
2 of. oil of citronella, and 1 oz. codar oil. 
‘These are thoroughly mixed, applied with 
a soft cloth, and rubbed lightly and briskly 


until dry—T. 8. F. | 
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Tool Grinder Provides Power for 
Sandpapering Machine 
FOE finishing and polishing round pieces | 

‘of wood, such as boudotr lamp ‘bases 
and shafts, @ sandpapering machine can 
quickly be rigged up with the aid of an 
ordinary tool grinder. The grinder is 
clamped in a wooden holder by means of a 
trip of wood and two bolts, aa shown, and 
this holder is held in the vise. The spindle, 
from which the emery wheel is removed, 
forms ‘the live center. "A dead center i 
made with an L-shaped block of wood and 


CURTAIN BRAcneT | 


4 windowshade bracket, the whole being 
clamped to the bench with a C-clamp. 
‘Small turned pieces can be sandpapered, 
finished, and polished by using the device 
as a lathe. In addition, a circular disk 
ju iin diameter enh be covered wth 
dpaper and attacked tosh hve canter 
toverve asa dsc sander inthe sme way 
= drum can be used between centers. 
‘This fixture was used in making several 
electric reading lamps from old table legs. 
‘When cut to the right size and the old | 
varnish removed, each shaft was mounted 
inthe mecioe snd. stained ‘Then, | 
French polish was applied. This was done 
by making @ pad of soft cloth, free from 
lint and dipping the inside center of the | 
cloth in Another piece of cloth 
was place overt and tite oo that by 
twisting the outside piece a little harder 
trom tine fo te, the aie on Ce nner 
pad was squeezed out. The pad was 
‘Gpped in nent ol ocasonaly to prevent 
ie'rom wlting. The chine wen ie 
‘speeded up and then the pad was applied 
Rel" the wood would shen he more 


at 
AND OM 
Details of emery wheel clamp and sanders 


shellac. After one coat had thoroughly 
ried (in twelve hours or more), the oper 
tion was repeated until at least three coats 
hhad beon applied. 
‘The bases were cut on a scroll saw and 
then attached to the live center by means | 
\dpapered. In this way 


GOODELL-PRATT 


1500 GOOD TOOLS 


drill. 


'm an automatic 
T just bore and 
bite my way through 
anything and every- 
thing. And I leave a 
‘good clean hole, too—a hole 
‘as clean as a whistle!” 

Of the boring of holes 
there is no end—everybody 
sooner or later feels the need. 
of putting a hole into some- 
thingor other. In the house, 
in the garage, in the laundry, 
in the kitchen—there's al- 


“Clean as a 
Whistle!” 


Mr. Punch says: 


‘ways something that requires 
‘@ good hole for a screw or 
‘a hanger, a lock or a bolt. 

With Mr. Punch, the 
Goodell-Pratt Automatic 
Drill, you just look in the 
handle and select any one of 
eight different sizes of drill 
points. You pick out the 
right size, fit the point into 
the “‘chuck,'’ and Mr. 
‘Punch, the Automatic Drill, 
does the rest—the hole is 
made in a minute. 


Pushes right through plaster without a crack or a chip 


"This Goodell: Pratt Drill makes 


‘with a head and two good hands 
ap oe this de 

‘are more than 1500 
Goode Pratt Good Tec 
fone of them made to stand up 
tive long and faithful service, Re- 


GOODELL-PRATT COMPANY 


Fniths 


Greenfield, Mass., U. S. A. 
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Building a Drill Press for the 
Home Workshop 
By H. L. Johnson 
“TO MAKE a drill press that will pay for 

i 


itself in the time it saves in the home 
workshop is not at all difficult. The ma- 


roRKSHOT 


196 In. tone, 


ded both ends 


BROWN & SHARPE 
MACHINISTS’ TOOLS 


bring you the high accuracy, clean cut 
graduations, correct design and long life 
that an experience of over 70 years in the 
successful manufacture of precision tools 
can give. These are real reasons for the 
superiority of Brown & Sharpe Tools—the 
tools you know are good. 

‘We shal be glad to send our Smalt Tool Catalog No. 
28, listing over 2,000 diferent tools, i requested. 
BROWN & SHARPE MFG. Co. 
Providence, R. 1. U8. A. 


“Pin tes 


EA The frame is built by screwing together 
the 12- and 14-in. lengths of oak or pine 

at right angles to each other. ‘The pipe 
| tecs are then babbitted by coating’ the 
‘shaft amoothly with white lead, 
centering it in the tees, closing the ends 


ATTA 


Anyone Can Soon Learn 
e the 


to Ope: 
MONARCH Junior Lathe 


HE MONARCH 


with cardboard washers on the shaft rein- 
forced with putty, and pouring hot babbitt 
in through the third opening. After the 
babbitt has cooled, the shaft may be 
twisted out. ‘The floor flanges, pipe and 
tees are next assembled ax shown, Tt is 
i easier to line them up properly’ if the 
shafting is first run through the tees. 
From the remaining piece of wood cut 
| or turn three disks 6 in,, 4 in., and 134 in, 
diameter. ‘The 6-in. disk is grooved for a 
\¢-in. round belt, and a 'in. hole is 
| drilled through the center. “The 1}¢in, 
disk is turned down to 1 in, in diameter for 
two thirds of its width, and also grooved 
for the belt. If a lathe is not available, 
this disk ean be made in two parts, 
The 4-in, disk is bored with a 34in, 


fa pour on lathe work exactly ae 


Adee he tangy ecole bt 
igen ee tae to 
Hee mgcyaenis a shaman k bi the den of 0" ae 
pare a icin ble nthe Senter the in bret 
Hipeoentean'k” Negat-atrcea || caunante evens meprior ots || dak and few ether cotsemnne be or 
MSE tay. ENGR ig SE Samira | /g25 mel see Sieur ara ot 
tao ree ‘roe tee sara th tiene en ofthe in hte 
{tard am oer shee wih Spr sat ee should first be run through lower tee. 
Thon fain te wonden i tothe brs | 
ane 


Get an Adjusto-Lite today. If your dealer 
oes carry eowder diet." 


‘ee buildes of the cousty. 


'S. W. FARBER ihe Fs ote county Oe | | The Sin, drill chuck, which can be 
se. Pith St Breil, HY. TREES dcee aia: | | purcnee ae 4 hardware ‘sore shoud 
Fev in Uf, An ham tit $i tamay tomer || Tihswtca ar bait opie Somer nig | | Bavea hole drilled through ite abaft 1/160 


te shot” Wet Mssuippe 38 per lowe ‘above the chuck head when all the ja 
fare closed. The I-in, washer is then 
slipped on the shaft and rests on a pin or 


| Contined on pose 95 
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Building a Drill Press 
(Continued from page 4) 


nail driven through the hole. This is done 
to take care of the upward thrust of the 
chuck in drilling. ‘The chuck shaft is then 
passed through the upper tee and the large 
pulley witha washer countersunk on the 
top and bottom is fastened to the shaft with 
a Yin. round-headed machine serew. A 
small hole is then drilled in the outer end 
of the slot in serew head and down through 
the top washer. In this hole a small finish- | 
ing nail is driven to prevent the serew 
from turning. 

In operation the work is brought up 
‘against the drill by raising the lower disk. 


Soldering Copper with Flexible 
Handle for Awkward Places 


BYINSERTING one or two joints, in 
the ordinary soldering copper handle, 
{it can be improved for use on parts that are 
awkward to reach. 

‘Cut the handle in two and flatten out the 
ends by either heating and hammering flat 


‘or else sawing out roughly to shape and 
flattening cold. Make a third section from 
fron rod and flatten both its ends. Drill all 
the flats with 1¢-in, holes and rivet them 
together with steel rivets or join them with 
tamall atove bolts. See that the joints are 

they will stay set in any 
‘L. B. Rownixs. 


A Continuous Record Box 


A NEAT record-keeping device, useful 
for many purposes where daily and 
hourly records are to be checked, was made 
by. fitting a rectangular box with two 
spindles, upon which a roll of paper was 
held, The paper was fed through a slot in 
. the center and over a 25 in, by 12 in. strip 
‘of wood to the opposite roller. ‘The slot was 
' 1 in, wide, the 

‘wood strip over 
Which the paper 
was. stretched 
forming a back- 
ing. 

A thin brass 
strip was fitted 
and screwed on 
cone side of the 
slot and a piano 
hinge on the 
other. Divis- 
ions marking 
hours and half 
hours when the records were to be 
entered were stamped on the brass piece to 
keep the spacing of the record uniform. 

‘The device was used in a power plant to 
record amperage and was also a check 
against the automatic recorder to show the 
engineer that his assistant was watching 


Z 
What's inside an Eversharp? 


It's chock-full of the ability to write— 
and keep on writing, You know that, 
But, mechanically speaking, EVERSHARP 

is a perfect marvel of efficient com- 
pactness, 

Into the little pencil-size barrel slides 
the removable part, which also holds the 
twelve extra leads. As you turn the 
cap end, the smooth lead feeds out 
Bs6/ through the RIFLED TIP—the ex- 

s/  clusive feature that makes EVERSHARP 
FES) supremely different, In the EVERSHARP 
rifled tip, the lead cannot slip or wobble. 

Accurate to the thousandth of an inch 
is this tip, and the lead that feeds 
through it. No other pencil can be 

like EVERSHARP, for no other pencil 

can use this rifled tip. 

Select your EVERSHARP from the many 
styles and finishes: gold, silver and 
enamel, with hold-fast clip, or ring for 

wse on chain, Priced from 50c to $50 
—each matched in design and efficiency 
by WAHL PEN with the indestructible 
all-metal barrel that holds more ink, 

Sold everywhere, 
Made in U.S. A. by 
‘THE WAHL COMPANY, Cuicaco 


Conalin Factory 
‘rue wan COMPARE. Len, Terate 


loads and switchboard requirements. —T.H. 


at 


Here’s why 
Neverslip pliers 
will outlast and 
outcut any plier made 


You know the usual method of 
making pliera—from one piece of 
metal and one grade of steel. No 
wonder the cutting edges dull 
quickly and are easily nicked or 
broken. No wonder the average 
‘mechanic has to buy three or four 
pairs of pliers a year. 


It stands to reason that when the 
cutting blades are made sepa- 
rately like Neverslips—better 
steel can be used. 


Neverslip cutting edges are made 
from special high carbon crucible 
tool steel. Crucible gives a keen 
sharp edge that lasts longer and 
cuts cleaner than any other kind. 


But the big point about Neverslip 
Pliers is their renewable cutting 
blades. Should these cutting 
blades become accidentally dam- 
‘aged they can be replaced i 
jiffy with a brand new pair— 
just like a safety razor. 


‘Aske your hardware dealer to show 

{you a pair of these long wearing 

pliers. "Tf he hasn't them in stock 

fend us his name and we'l see that 
Wu are supplied. "Write for 
fet 


THE NEVERSLIP WORKS 
New Brunswick New Jersey 


NEVERSLIP 


side cutting pliers 


Neverslio Pliers ase furnixhed in si seven, 
‘and eight ino 


Mirror Aids in Setting the Camera 
for Copying 


making a photographic copy of a picture 
or record, it is necessary that the line of 
‘sight or axis of the eamera be perpendicular 
to the plané of the picture to be copied. A. 
photographer who does much of this kind 
of work has a special stand upon which he 
‘ean set up his camera and picture; but for 
those of us who seldom do copying work, 
such a stand is too expensive to buy and 


mene 


mena 
me 5 08 (409 
Ene Seen 


occa soem 


Reflected image af lens should appear in 
‘Semtar af Tacusing vereer™ 


too troublesome to make. 
and accurate way out of the : 

‘Tack the picture to be copied flat against 
1 vertical wall or lay it on the floor or a 
table, Set the camera as nearly opposite 
the center of the picture as can be done by 
ues. Lay a small flat mirror face up on 
the middle of the picture; then focus the 
camera on the mirror. 

If the line of sight or axis of the camera 
is the least bit off of the perpendicular to 
the plane of the mirror—that is if it makes 
fan angle of less than 90 degrees with the 
plane of the mirror—we can see that the 
{ine of reflection of the image of the lens 
makes the same angle with the mirror and 
that the two lines do not coincide, as shown 
in the dingram at the left. In order for the 
line of sight and the line of reflection to 
coincide as shown in the right-hand dia- 
gram and bring the reflected image to the 
enter of the sereen, they both must make 
right angles with—or be perpendicular to— 
the plane of the mirror. Therefore, if we 
move the camera a litile at a time and 
finally bring the reflected image of the lens 
to the center of the focusing screen, we 
‘know that this condition has been fulfilled 
fand that the camera is in the desired p 
tion. 

Alter removing the mirror and focusing 
the camera on the picture, everything is set 
for successful copying. —F. 


Powerful Double-End Screwdriver 


"TO ADAPT « screwdriver for exerting 
reat force on tightly wedged screws, 
bore a hole in the center of the blade and in- 
sert a steel rod, which will serve as a lever 

‘The usefulness of the screwdriver may 
bbe increased still further by having a 


“The rod provides great additional leverage 


double-end blade. If the socket in the 
handle is large enough to hold the larger 
‘end of the driver, the smaller end may also 
be inserted.—W. J.T. 


N ORDER to avoid distortion when | 
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ay, Tpene Bargain Chanter Rings with THe: 
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Electrical Equipment ous 
‘Revaired or Exchanged” 

‘THE FUERST-FRIEDMAN COMPANY 
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Can't lose it! A. shackle 
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Be one of the multitude attached 
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Old Clothes-Wringer Converted 
into Bending Machine 
WH the gears, handles, and roller 

axles of an old clothes-wringer, three 


144-in. galvanized pipes, and a few bolts, I 
made a sheot metal bending machine for 


With it I ean round 
tin into eylindrieal shapes without a 
mer. ‘The drawing shows clearly the de- 

of the construction. —CaRL BoNavitA. 


Protecting Phonograph Records 


JF, YOUR phonograph and records are not 
provided with one of the patented de- 
vices to prevent the damage that is often 
eaused by not stopping the machine 
promptly at the end of a record, you ean 
make one yourself in a few minutes’ time 
at litle oF no coat, 

From an old record, a piece of shoot 
metal, or any reasonably hard smooth- 
rained material 1/16 to 34 in. thiek, cut a 
true circle 334 
in, in diameter 
‘and drill « hole 
in the center 
just large 
‘enough to slip 
easily over the 
turntable spin. 
die, Round off 
the edge of the disk with emery cloth. 

‘The disk is placed on top of the record 
being played, so that if the needle leaves 
the end of the groove and starts on its de- 

ctive journey, the side of the needle 
strikes the smooth rounded edge of the 
disk before it reaches the paper label and 
the machine can run indefinitely without 
danger of injury to mechanism or record. 

Aamall knob may be fastened to the 
center for greater convenience in lifting off 
the disk.—Guew’ MeWruttaae 


quo Ss 


caren Ne 
Disk stops hand com 


What to Do when Your Last 
Hacksaw Breaks 


HILE cutting off the end of a pro- 
Jecting bolt, a service station me- 
buckled the blade of his hacksaw 
pped it off about 2 in, from one end 
While he went for a hammer and chisel 
to finish the job, the foreman picked up 
the broken blade, held it in the flame of a 
blowtorch and, while it was still warm, 
drilled a hole through it with a hand drill. 
He then replaced it in the adjustable saw 
frame and had the saw ready for finishing 
the job by the time the mechanie returned. 

This is a stunt well worth remembering 
because it is usually the last hacksaw that 
breaks the quickest.—S, R. D. 


As if across a desk 


“New York is calling!" says 
the operator in San Francisco, 


And across an entire continent 


on their present scale. Fifty 
per cent more communications 
are transmitted by telephone 
than by mail. This is in spite 
of the fact that each telephone 
communication may do the 
work of several letters. 


‘The pioneers who planned 
the telephone system realized 
that the value of a telephone 
would depend upon the number 
of other telephones with which 
it could be connected. They 
realized that to reach the great- 
est number of people in the 
most efficient way 
tem and a univer 


inarm'slengthoftheman 
with a telephone are 70,000 
cities, towns and villages con- 
nected by a single »; 
‘Without moving from 
without loss of time from his 
affairs, he may travel an open 
track to any of those places at 
any time of day or night. 


In the private life of the indi- 
vidual the urgent need of instant 
nd personal long distance 
communication is an emergency 
that comes infrequently—but it 
is imperative when it does 
come. In the business life of 
the nation it is a constant neces- 
sity. Without telephone service 
as Americans know it, industry 
and commerce could not operate 


By enabling a hundred 
million people to speak to each 
other at any time and across 
any distance, the Bell System 
has added significance to, the 
motto of the nation’s founders: 
“In union there is strength.” 


“Beut System™ 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 


toward Better Service 
BRAND NEW 


MENTS aise 


4 
veal Fe 


ANOTHER REDUCTION 
IN PRICES, JUNE 1, 1922 
SOUTH BEND LATHES — EST. 1906 


Fr Calg Wo. 76 
SOUTH BEND LATHE WORKS, 433 E. Madison St, SOUTH BEND, IND. 
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“Red Devit" Rapid Boring Auger Bite 

eG eater bring, hae 1 arent la 

‘recandbore ther ageiate praia yoo 
‘Ste 0010116 tao ee 


Snips are designed and 
made to cut with the least 
effort and to stay sharp. 
Let his choice be your guide. 


‘Made in every popular style 
and size for every need. 
“Red Devil” Snip No. 578, 
one of the many styles, 


A Hand: 
Household Tool 


Whenever you have any 
rough cutting to do—from 
rubber washers to sheet 
iron—you have need for 
this practical snip. It will 
enable you to do things for 
yourself that you would 
otherwise pay to have done. 

At Reiahe daters 

oe send $1.00 for a 

Mechanics’ toot booklet free 


Red Devit* Toate 
Meiettan made 


fof “Red Dest” Toole 
264 Broadway New York, N.Y. 


“Red Devit” Glass Cutters—the tai 
standard took the wl "Ite all me 
‘he Made nf sts, Na 2¢shacn el, 
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Perpetual Motion Rubber Balls 
Form Store Window Novelty 


A WINDOW display feature that is 
guaranteed to attract a crowd consists 
of two concealed electrie fans, two rubber 

balls and some wire window screening. 
‘The screen wire is cut to form a figure 
eight track for the balls, stripe of screening 
‘to form a 


about 3 in. high being used 


In use, the fane are concealed 
Window dsesrations 


boy the 


fence for inclosing the track. The fence 
| is erected directly on the floor of the win- 

dow and may simply be tacked in place if 
a Vein. edge is turned at right angles. 

‘The blast of air from the two fans keeps 
the balls moving at good speed, and the 
fact that they occasionally collide at the 
Intersection only adds to the interest of 
the display. In dressing the window, it is 
fan easy matter to conceal the fans s0 that 
the source of motion remains a mystery. 
There is no way of guessing that their 
motive power is alr, as long as there is 
nothing in the window that can be swayed 
by the air currenta.—H. F. B. 


Rubber Puttees for Hunters 


TT HE hunter who wades through wet 
grass for two or three hours with his 
trousers legs and fect wet is apt to awake 
the next morning with stif limbs. Rubber 
boots prevent 

this, but they 
are heavy to 
| hunt in and hurt 
| the feet. 
| 


‘One of the best 
ways to keep dry 
to use spiral 
rubber puttees. 
‘These are made 
by cutting 
around and around old automobile inner 
| tubes in spiral fashion. ‘A’ good width for 
| the strips is 2 in. 

“The upper end of the rubber is simply 
tucked under to keep the puttees in posi- 
tion, —R. E. DEERING. 


Making a Knife for Light Work 


‘OR light work, such as stripping insula 
tion from wires, a handy little knife can 
‘be made from a piece of broken hacksaw 
blade about 6 in. long. Wrap two or three 
inches at one 
fend with fric- 
tion tape to 
form a handle 
and grind the 
back of the re 
mainder toa 
knife edge. The 
saw teeth can 
in places wi 
be in the way 


weer 


be used also for sawing 
2 hacksaw frame would 
“ALLEN P. CHILD. 
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Save money 
onRadio parts 
RHEOSTAT 


Built for hard usage. 
Sturdy” in 

tom, eect 

‘Gent ‘and ‘handeome 
{appearance 
PEA $130 


Folyrer $1 


VARIOMETER 
Beauly designed of 
fisted “inate 
Bena and Sate 


conforms with Rotor sing mai: 
Shum apace on panel beards, #652 


VARIO: COUPLER 


covered copper wire, 
Large size tas 


ater. 9450 
VARIABLE CONDENSER 


Ritel-plated 


‘ving ma 
tt 


type han capacty of 0008 M°¥.; 43 plate, 
type has capacity. BY 


23 plate condenser. 
43 plate condenser 
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Cheap Attachment Regulates 
Flow of Water in the Laboratory 


JN, THE laboratory, where bottles and 


flasks constantly have to be filled from | 


faucets and goosenecks, it is desirable that 
the flow of water shall be in a steady, small 
compact stream (Fig. 1). Special fixtures 


‘= fine, compact, steady str 


ean be obtained to produce this result, but 
there is also a cheaper way 

Before screwing the gooseneck A (Fi 
into the elbow, screw in a 
made by cutt 
of a threaded pit 


On top of this drop 
brass disk, B, with a 1/32-in, hole drilled in 
the center. "Then screw down the goose- 
heck tight 90 as to clamp the disk in place. 
This arrangement will insure a fine, steady 
flow of water that will be found {deal for 
Taboratory use,—Lesiie G, Rouuih. 


Making a Single Slip-Gap for 
Small Farm Stock 


© MAKE i gate for the use of small 
‘ae stock, cut a slip-gap in the fence and 
firmly cleat the loose ends of rdssawn 
apart. Having constructed a gate that is 
several inches I 


a aoe 
sierra 
i) 


Gate may be locked either up oF down 


ther. ‘The middle board of the gate should 
¢ 3 or 4 ft. longer than the main members, 
10 that when the gate is swung up, the end 
pf this long member may be secured under 
fhe hook elip on the post, as provided for 
hat purpose. ‘Two other hook clips are 
rovided on the lower board of the fence, 
jsitioned so that when the gate is down it 
ill drop into the hook portions, rendering 
t impossible for stock to push the gate 
way from the fence at the bottom. Hore 
hole through both gate and fence, #0 
that a bolt or pin may be inserted, to serve 
he purpose of a lock when the gate is 
jown.—Lovts ScuNeipER. 


t Your Apparatus Speak for Itself. 


AMERICAN RADIO 
EXPOSITION 


—A national exposition for radio manufacturers, 
dealers, inventors and amateurs, covering the 
entire field of radi 

—A complete exhibition of apparatus, accessories 
and materials. 

—Daily demonstrations, broadcasting, lectures, 
orchestral concerts, Grand Opera artists. in 
person—motion pictures illustrating practical 
uses of radio and the principles of its operation. 


To be held at 


Grand Central Palace 


46th to 47th Sts, & Lexington Avenue 


—The heart of the great terminal zone, close to 
the busiest shopping districts. 


NEW YORK CITY 


December 21st to 31st, 1922 


—Schools and colleges will be closed, making it 
convenient for young folk to attend. To these 
young people the magic of radio makes a 
specially strong appeal. 


Manufacturers and dealers should 
contract for space now. Address 
inquiries as to rates, etc., to 


AMERICAN RADIO 
EXPOSITION COMPANY 


120 Broadway, New York City Telephone, John 0009 


‘Educational and Interestin, 
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Cott oor ates by ma rom 
D. VAN NOSTRAND COMPANY 
Publishers Booksellers 
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ae 
The Iron Eye that 
WatchesTruckCosts 


| It. sees that you get more 
mileage for your money—by 
recording the miles your 
travels, as against its traveling 
expenses. 
Te lets no leaks in truck manage- 
ment or use of supplies go un- 
checked, but reports the service- 
miles per gallon of gasoline, per 
pint of il, per battery-renewal, 
per tirelife, per dollar of repair 
cost. 
Whatever it costs now to operate 
your truck, it will cost you less 
en you get an accountng frm 
7% 


Needy 


HUB ODOMETER 


Venter sronneny anes, farther —in 
‘roped, ating mechanism. Parts 
fubjet to. hardest of 
Arrdene tel. 


it wear are made of 


FORD MODEL 
HUB ODOMETER 


Enables the Ford Truck owner to set 
cas celle Scmienst sl 
so 


Askfor cireular,"*More About 
Odometers and All About the 
VEEDER”—informatioe and 
complete. 

The Veeder Mfg.Co., 

‘44 Sargeant St, Hartford, Com. 
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Wooden Hygroscope Foretells 
‘Wet and Dry Weather 


|-r-soae eh nny a 
aero ce po 
eee er 
eerie 
=o eee | 
| fine looking piece of scientific apparatus 
Bs ree toca ie 
ethan 
Rob en antic 
copay poy Saree 
peepee ye 
Fs 
a eet mie 
Dae so eee eer 
pn 
ee Eis 
woparcnen ares 
doe k ce iran eee 
prey camer ic 
pork 
"The columns, A, are of any clear, 


straight-grained, soft wood, sawn across 
the grain. Each pair should be from one 
piece of wood, sawed in half, so that the 
Frain of each will be similar. The connect- | 


ice. ‘After You 


pieces, B, D, and C, are of hard wood, 
ith the grain lengthwise. The outer 
Columns, A, are first fastened to the base: 
the top erdes bar, D, is then glued and 
screwed to their upper end; the descending 
bars, B, are fixed to this, and so on until | 
C is reached, as show | 

Connecting piece C 
down the center, o 
fastened a rack’ © 
small cog-wheel. This cog is attached to a 
spindle, on which is fixed the pointer, G. 
Most workshop junk boxes or attic chests 
contain the works of an old clock from 
Which the pointer and gear can be taken. 
‘The rack ean be filed from a strip of brass 
and fastened on with screws 

‘Two diagonal braces, represented by 
dotted lines in the accompanying drawing, 
may be added to the framework to keep 
the outside columns in line and to steady 
the pointer spindle. 

‘The face may be of either wood or metal, 

(Continued on page 101) 


|| dow radio shop You May 
Enter—assured that the appa: 
| ratus and prices are right; the 
| Stock complete; a competent 
radio expert in charge;—and 
| the Golden Rule in force 
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the Quality 
| Radio Store— 
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Wooden Hygroscope Foretells 
Weather 
(Continued from page 100) 


solid, or, perhaps better, made with fret- 
work or filagree work. The one illustrated 

is cut from sheet brass and fastened to the 

framework. The large circle is marked 

with degrees so that a record of the read- 

ings may be kept. 

‘The principle on which the instrument 
works is this: Moist atmosphere will 
cause wood to expand more across the 
grain than with it, and this swelling in the 
columns marked’ A is communicated 
through the strips B and D, to C, which, 
in rising, turns the pointer. | The reverse 
action takes place when dry weather causes 
the wood to contract again. The move- 
ment is in proportion to the sum of the 
‘expansion of all three pairs of columns. 

‘As wood absorbs moisture more readily 
than it discharges It, the instrument seems 
to give more and longer notice of southerly 
winds and rain than northerly ones to | 
dry weather. Thus, a small swing of the 
hand toward “dry”’ will mean more than 
‘an equivalent movement toward “wet.” 
‘Neither the cross bars at the back nor the 
{face must touch the columns, which should 
\be entirely free in every direction except 
where the first bar is joined to the base. 

Different colored wood may be used and | 
any part of the apparatus painted or 
varnished as desired, except the columns 
A, which must not be treated in any way, 


Blowpipe and Soldering-Torch 
Made from Gas-Light Burner | 


ob recently, 1 found 
that I had forgotten to include an alcohol 
blowpipe in the toolkit. tn ie pace 
‘and. orifice-regu 
Iating spud of an 
‘ordinary inverted 
as-mantle burn- 
er. This Tat 
tached to a gas 
outlet by means 
of & hove, and 
it gave a better 
soldering - fame 
than the alcohol 
lamp, much to 
ur surprise, 

“This torch or 
blowpipe is now 
in dally use and 
the alcohol torch 
is reserved for 
places where no gus connection is obtain- 
able.—JouN H. ScHALs 


Hacksaw Slot Take: 
Cotterpin Hi 
[TS not always easy to dril a cotterpin 
hole in a small bolt. A substitute 
method that works very wel is to eut with 


a hacksaw a slot 
1 


or woeneo down to where 
Easter than drilling 


Provides het fame 


the cotterpin 
Yl come, ‘Then 

‘saw down 

the aidee at theslot 

in an inverted V 

shape. If nec 


essary, the end of 
the bolt may be | 
pinched. ‘This scheme will work well on 


bolts as small as 1 in.—E. MILLER. 


Convenient 
and Economical, 
Battery Charging 


Didn’t it ever occur to you that you could 
have a charging station for your radio battery 
right in your own home? All you need is a 
source of alternating current supply and a 


At an insignificant cost for current you can do your 
own charging, saving money, time and trouble. 

The Tungar Battery Charger has been used for years 
for charging automobile storage batteries. You are, 
therefore, taking no chances in buying this charger. 
There are two sizes of Tungar: the larger size charges 
3 cells at 5 amperes; the smaller, 3 cells at 2 amperes. 
Your battery can be completely charged for a few 
cents. 

An overnight charge once or twice a week will keep 
a radio battery in perfect condition for average ser- 
vice. Ask your nearest dealer in radio supplies for a 
‘Tungar or write us for further information. 


General@Electric 
seangie Company sh9'28 o.0 


BUILDING AND FLYING AN AEROPLANE 


Popuuan science wonrMty = 


EASY TO WORK RADION 


DION Panels can be easily cut, drilled, 
awed, threaded, tapped, sanded, 

fd and engraved. by the amateur 

Ticarring the danger of chipping er 


apr See Maly, 385 Wot Sih Sent, Row Yat 


‘Send for compete Radion Catalog isting stock 
ees of Biack Brows and. Matra Con 
Roeany exalt) Panes: together ‘with com 
Pee Uae Moulded adion Parts 


American Hard Rubber Co. 


‘Mercer Strest_ - -New York, N.Y. 
Ualesrs Omer — conway Building 


(Evelind. DulceTone Junior: 
Si \ 


Radio Music Perfectly 
Reproduced Through 
Your Phonograph 


The Dulee-Tone Junior converts 
our phonograph into. the. finest o 
Toud cuikers without decracting ia the 
It rom ts power opin phonograph 

‘The radio music comes to you with 
ccllorlte nweetnes, ever more clearly 
than thae reproduced from your ree- 
rds, 

The Dulee-Tone Junior is adapt- 
able fo any: honograpic arama 

wen you canaidet that you are win 

the wonderful sound-box "tonearm 


‘and even the needle ‘which has been 
are of exper 


perfected. only after 
fnenting, you can reallae the OU. 
TY and SWEETNESS of the tone 
which so fathfully «reproduced 
Through the Dulee-Tone Junior- 

Any one can attach the Dulee- 
Tone, Junior in a few, inten. To 
operate, swing the tone arm 
Towing che needle to est on the small 
enter ‘element of ‘the Dylee-Tone 
Santor. This ingenious instrument 
tliminaies the necesity’ of numerous 
expensive. ead:phones when enter 
tang oom of peor 

‘The Dulee-Tone Junior is the 
strument-of thee 
int that wil improve any ado et 
Put one-on Your phonograph, talay 
And realize the potiiities of radio 

for quality" of tone 


RETAIL PRICE, ONLY $15.00 
(617.50 West of the Rae 


If your dealer, does not handle the 


You CdD. at $14.00 


‘THE CLEVELAND RADIO MFG. CO. 


236 St. Chive Avenue, N. E., Cleveland, Ohio 


‘The Cleveland Radio Mig. Co. 
BeSeiaun'se, AE, Gevetans, oni 


‘Town and State 


How to Keep Warm on 
30% Less Coal 


(Continued from poge 32 


our houses, offices, Schools, and workshops. 
‘The first step in remedying this condition 
in your houses, with a view to saving on the 
{uel bill, as well as improving comfort and 
health, is to purchase a hygrometer, an in- 
strument to register relative humidity 


‘There are two general types of this instru- 
‘The more accurate type has two 


thermometers when compared with an 
accompanying scale, shows the humidity 
‘The other type is direct reading and oper- 
ates by the contraction or expansion of 
hair under the influence of moisture in the 
ir. One of these instruments will cost five 
dollars or more, but it should be regarded 
as a necessary bit of household equipment, 

‘The next step is to devise some method 
for supplying humidity to the air. A great 
deal more water is needed for this purpose 
than is usually supposed. ‘The usual warm 
air furnace has a water pan in the bottom 
holding a gallon or so of water, and occa- 
sionally some one remembers to fill the pan. 
But for all the good it does, it might as well 
bbe forgotten. A pan of this sort actually 
supplies leas moisture to the air than a 
human body gives off in a day, and affects 
the humidity of the house scarcely at all 
In order to maintain a humidity of about 
50 per cent at 70 degrees in the average 
seven- or eight-room house, we must evap- 
‘orate into the air from 17 to 20 gallons of 
water a day. 


Humidifier in Furnace Fire Pot 


‘The best of the modern hot air furna 
has a east iron evaporating pan on top of 
the fire pot, inside the furnace shell. This 

fank on the 


Tevel is the same aa in the pan inside. A 
water valve controlled by a float, of the 
type used in toilet tanks, keepe the tank 
constantly filled with water. In making 
‘such an installation, equip the outside tank 
with an overflow pipe, so that if the float 
valve fails to operate, the furnace will not 
be flooded inside. 

‘A number of types of humidifiers now on 
the market may be attached to steam or 
hot water radiators, but careful tests have 
shown these to have little or no value. The 
problem of humidity is most easily solved 
ina steam system, for which there can be 
purchased a small noiseless and adjustable 
valve that allows some of the steam to 
escape directly into the air of the rooms. 
For the hot water heating system no simple 
method of obtaining the desired humidity 
hhas been suggested. 

“The following instructions may be safely 
followed in the operation of any system of 
heating, and may be profitably applied by 
any householder: 

1. A good draft is essential to proper 
combustion. ‘Therefore, the chimney 
‘should be absolutely tight and the smoke 
connection as short and straight as possible. 

2. A hand damper should be installed in 
the smoke pipe to regulate the intensity of 
the draft. ‘This should be installed in addi 


dampers that may be in use. 
3. ‘The heater base should be tight and 
routed to the floor to prevent sir leakage 


ference in degrees registered by the two | 


tion to any other mechanically operated | 
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Arithmetic of Electricity’ 


‘A peactical trative On electrical calelations of all 
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How to Keep Warm on 
30% Less Coal 
(Continued from page 102) 


into the ashpit. All fue, fre, and ashpit 
doors should be filed and fitted to make 
tight joints, 

4. Heating surfaces should be kept clean 
and free from soot and ash accumulation, 
and the entire ashpit should be cleaned 
least once a day. 

5. Grates should be kept in good con 
tion so that they will shake easily and have 
no broken places for coal to drop through. 
Unburmed or partly burned coal should not 
appear in the ashes at any time. 

6. Steam heaters and hot water piping 
shoald be completely covered with a good 
grade of insulation of ample thickness to 
Prevent heat losses, 

7, The firepot should be kept filled at all 
times. It is a mistaken notion to assume 
that a low fire effects economy. On the 


favecially in mild weather, 

8. Regular aitention to the fire by one 
member of the family is desirable. 

9. The firepot should have sufficient coal 
capacity to require attention not more 
than once in eight hours. 

‘Keep your house temperature low- 
cred. Sixty-six degrees should be sufficient 
for comfort. If you are not comfortable at 
this temperature, you are not properly 
clothed, or the humidity in your house is 
too low. 

11. Shorten the heating season as much 
as possible. Do not start your heater with 
the first sign of cold weather. An open 
fireplace or a gas heater should be used. 

12, Heat as few rooms as the comfort of 
your family will permit. A tremendous 
‘waste is eaused by the heating of unoceu- 
pled rooms, 


Best Photos Win 
$50 in Prizes 


OME of the most int 

ecent achievements in science 
‘and invention are brought to the atten 
tion of Porutan Serexce Mostnty 
readers this month through the wide: 
awake efforts of amateur photographers 
‘competing in our October prise camera 
‘contest. Photographs of the three 
‘subjects that won $50 in prizes appear 
(on other pages of this issue 


It’s Easy 


YOU don't have to be an expert 
Photographer Just Keep your 
eyes ‘open for some new invention, 
Successful mechanical device, or inge- 
nous engineering feat. Snap the 
picture, including « human figure in 
the view, and send the photo in. 


Hore are the prize-winners in the 
octsbercontest! 


SECOND PRIZE, $15—Frank B. 


F ALL the Manhattan Radio 

Headsets that have been 
manufactured and sold since 
the first one was produced on 
March 20th, 1922, were placed 
side by side, they would stretch 
in an unbroken line eleven 
miles long. 

This means quantity produc- 
tion—and quantity production 
assures you of four things: 

1. Uniform Quality nt - 

Grease destiea tee 

mands absolute 

Prenton hep Rips 

iy th ery bt materi ae 

2 ‘Ri Teed 


luction necessi- 

tates rigid tests 
at every stage of manufacture. 
Regetion of a finished headset is 


3. A Corn The proper 
Designed design of the 
Manhattan 
Headset and the use of special 
tools, only possible in quantity 
enable us to add re- 

finements and extra features at 

no increased manufacturing cost. 

4. A Quality Product Quantity 
‘t « Quantity Price. production 
cuts labor 

costs, This enables us to offer 
Quality Headsets at « Quantity 


Manhattan Radio Headsets are on 
sale by all reliable radio dealers. 
If he hasn't them in stock he will 
sget them for you. 


MANHATTAN 


ELECTRICAL SUPPLY CO.INC. 
NEWYORK — CHICAGO, 11, 
Park Place it Sor Welle 

ST, Louis, Mo. 
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Is Einstein Wrong, After All? 
“Ether House.” The interferometer was 
floated in a container full of mercury, so 
that it would revolve for hours after being 
set slowly in motion 

As the interferometer revolved, the ob- | 
server had to walk around the platform and 
look into the telescope, making the read- 
ings. A thrilling experience followed. THE 
POINTER DID MOVE. Butthere was one 
difficulty—another, unexplained, pointer 
movement occurred every revolution. 
| _ “Tcannot say at this time that Einstein 

is Doctor Miller explains. “Our 
experiments indicate a strong possibility, 
but we must first climinate the ‘error 
effect.’ If the effect we seek is not present 
when we have eliminated the error effect, 
then the experiment would indicate tha 
Einstein is right. If we eliminate the error, 
and the pointer shift stays at each revolu- 
tion, then we have direct evidence that the 
ether exists, that the main premise upon 
which Einstein based his theory is incor~ 
rect, and that his theory must be modified.” 

‘Meanwhile, by a happy coincidence, the 
astronomic tests of Einstein's theories 
are now to be repeated by American, 
British, German and Dutch astronomers 

These astronomers, already at their 
‘eclipse stations, have been taking photo- 
graphs of stars in the region of the heavens 
where the eclipse is to oceur. On the day of 
the eclipse, and during the nearly si 
‘minutes that the moon will eompletely hide 
the sun, photographs will again be taken of | 
these same stars as they show around the 
edges of the obscured sun, If, in the latter 
photographs, stars near the sun do not 
seem to be in the same position as they do 
in the earlier pictures, it may be assumed 
that their light, passing close to the sun, was 
‘so bent by solar attraction as to produce an 
‘apparent displacement. If this result, con- 
firming the earlier one of 1919, is obtained, 
the Einstein theory will have prety firm 


Prize-Winners in July and 
August Puzzle Contests 
Wraes of prizes for the best solu- 


ns of the Sam Loyd puszles 
the July iasue are: 


Fort Lee, N. J.; J. H. Wick- 
innati, Ohio: John Kinzer, 
Art C. Engstrom, Two 
C. E. Mallory, Waupun, 


ham, Jr, 
Brooklyn, N. Y.: 
Harbors, Minn.; 


Wis; Ernest it. Lowe, Waltham, Mass! 
Shelby I. Senteney, ‘Thebes, MIL: Mmm 

Ys Herbert F. 
| Quincy, Mass; Eva E. Ropes, 


lich. 
PRIZE-WINNERS FOR AUGUST 
FIRST PRIZE, Ten Dollars: R. G. 
Jansen, Des Moines, Iowa. 
SECOND PRIZE, Five Dollars: 
G. Shoner, Fort Wayne, Ind. 
‘Ten One-Dollar Prises: Francis H. Ale, 


Fred 


Rapids, Mich.; George Clal 
Mass.;" Paul L. Sullivan, Flushing, Long 


N. 

Ireland, Edmonton, Canada; W.H. Gaines, | 
Mobile, Ala; J. 8. Huske, Fayetteville, 
N.C; Mrs. L. H. Carder, Arkansas City, 
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THE HOME WORKSHOP 


Toy Steam Engine Propels Small 
Model Side Wheeler 


A UNIQUE use for the small toy steam 
engine is to install it as the power 
plant of a model side-wheeler steamboat. 

‘The boat should be flat-bottomed and 
comparatively wide. One good way to 
make it is by constructing a wooden frame 
and covering it with tar paper, as described 
fon page 74 of the September POPULAR 
Scisce MontuLy. Another way is to 
‘build it entirely of wood. In that case, the 
bottom, stern posts, bow stem, and the two 
braces, all of which can be seen in the 
accompanying photograph, are cut from a 


meh Cy esa 


Mein, board. ‘The two sides are made from 
thinner wood, the sides of a cheese box 
being especially suitable. 

‘While cutting the bottom, place the two 
‘thin sides in a tub of water so that they may 
become thoroughly saturated. See that 
the base is wide enough to accommodate 
the engine, The front and bow are then 
attached to the bottom, and the two side 
pieces, now being pliable, are bent to the 
shape of the frame and tacked on. After 
they are attached, saw off the surplus wood. 
‘wo holes are bored in the sides of the 
‘vessel to suit the shaft, which is simply a 
pplece of stout wire. It should be about 2 in. 
Tonger than the width of the boat, To this 
shaft is fastened firmly a pulley, the size of 
which will depend upon the engine. It 
must be large enough so that it will turn 
‘not more than once for eyery ten revolu- 
tions of the flywheel. The larger the 
pulley, the better the engine is apt to work. 

‘At each end is attached a disk of wood to 
form the hub for the paddles. ‘These are 
made from odd pieces of tin or an old tin 
cam, Fina cat « cree, iids tt late 6 
und then cut out the six paddies. 
Tey are attached to the wooden dks, ax 
shown. Care must be taken to see that the 
paddies do not go too deeply into the 
water, ‘The best results will be obtained if 
they do not enter the water more than }¢ in. 

‘A mast can be attached, if desired, and 
superstructure or other details added to 
‘suit the maker. All that then needs to be 
done is o paint the oat with x ood white 

EB. 


Resurfacing Worn Oilstones 


CT HE method of resurfacing worn. oil 
stones, used by most toolmakers, is to 
sprinkle some coarse emery on.a flat met 
surface, such as a bench plate, and rub or 
slide the oilstone over it until it is recon- 
ditioned, This leaves the stone perfectly 
flat and gives it a cutting quality equal to | 
new.—H. P. BoETrcwEn, | 


wy poten de 


= Super Antenna = 


ttn = al Fa tR EAS << 


Saves Cost of Aerial 
= Attach to Any Light Socket 


‘The “Super-Antenna” unit has been. designed 
me of the country's foremost engineers for 
Radio Reception over electric lighting circuits, 

You can now pick up broadcasted concerts in 
any room or at the home of a friend by simply 
attaching the “‘Super-Antenna” plug to any 
electric light socket. 

‘The “'Super-Antenna” does away with the over- 
head aerial and the dangers of stringing wires. 
Eliminates expense of switches and. lightning 
arresters. Safeguards your Set—Will mot blow 
Suses and is absolutely shock proof. Operates on 
‘any electrical circuit from 32 to 120 volts, D.C. 
or A.C. and does away with alternating current 
hum. ‘Switch’ canbe 
turned “ON" 


Endorsed By Leading Electrical Institutions 


" unit in voltage, weight and design is made to conform 
with the Frases of the National’ Hoard of Underwriters and has been 
{ested and approved by leading electrical experimental stations. 


Order at Once—TODAY! 


F. R. L. Super-Receiver-Radio Frequency 
cihigharade partet fantioning three stage 
io Frequency’ Receiver moaths ahead of any 
bther set on the market hear 
distant points : 
Speech of signals without distortion, 


30 Mile Range Without Antenna or Ground 
“This unit has 1,000 mile receiving radius and 
a range of 150 to 000 meters. In dition to thi 
jrovaon i mak for an External Detector and 
Mer for ater wave eng no el for setivene and ficiency. 
Allarts are made and teste according tothe most exacting Standards making 
certain accurate operation. Price including tubes #200. 
Dealers and Jobbers—Be the frst in your territor 
Stock those units” Write at” ance for partiocker, 


SUPER ANTENNA COMPANY 


Dept. 410 Quiney, Ml. 
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Price 
$7.50 
The Delights of Radio 


are greatly increased by the use 
of first class apparatus. Conve- 
nience in operation—excellence in 
results, are characteristics of 
equipment fitted with 


Stromberg-Carlson 
Radio Parts 


Standard for high efficiency in 
commercial and amateur service. 


STROMBERG-CARLSON “Radio 
Had, Sts ats designe tesa for 
Snittion wocteelied in’ reproduce 


Sceurately faint long distance signals 
in aiditlon, the ‘constriction pees 
the separation of the receivers #0 that 
to bvarvers ay tenia si 
‘eoualy. 


‘STROMBERG-CARLSON “Universal Radio Pig” 


should be attached 
to every Head Set, 
It fite any standard 
jack, takes any type 
(OF size of conductor, 
nel wire loops, tinsel 
foops, pin tips oF 
spade tps 
Price—No. 60, 
Universal Plug, 
$1.25 


STROMBERO-CARLSON Radio Jacks” 
are adapted to all 
standard Radio 


gle og hel ue 
sont with wa 
Fran eaterlta 


thickness between 1/8" and. 1/4 
Price—No, 147, Radio Jack, .8. 


STROMBERG-CARLSON Ratlio Party 
ae made by a company with 28 year 
experience in designing and. manufactur- 
ing radio and telephone apparatus. 


You may onder Stromberg- 
Gorlson apparatus from your 
siectncal erchandi dese 
Gra postal wil bring you free 
Buetin No. 1029",  whick 
{ily deserbes the extanive 
Stromberg-Carlon features 


‘Stromberg-Carison Telephone Miz. Co. 
ROCHESTER, N.Y. 
aenge 
Adress nearest fice 


Kanan City Teron 


E 
Railroad Iron Makes Small Anvil 


LIGHT anvil suitable for small work 
ig frequently useful in the home work- 
shop, and one can be made without much 
trouble from a piece of heavy railroad iron. 
‘The one illustrated was roughed out on a 
power hacksaw and finished by hand on an 
emery grinder, the top being planed off to 
make a flat work- 
ing surface, it is 
screwed toa | 
heavy wooden | 
plank, to the 
bottom ‘of which 
is fastened a 
leat. This per- 
mits the anvil to 
be set up in the 
bench vise at a 
‘moment's notice. 
‘The usefulness of the anvil shown was 
extended by welding to it a small hand vise 
that extends a little above the top surface. 
A piece of 60-pound rail was used for 
the anvil, which i 12 in. long, stands 4 in, 
high above the base block and weighs 12 
pounds.—F. M. W., Jn, 


How to Make a Cool Smoking 
Short-Stemmed Pipe 


smokers know that a long- 
‘stemmed pipe gives a cool smoke but 
is awkward to carry and is undesirably 
conspicuous. A short-stemmed pipe can, 
however, be altered with little difficulty to 

ive the same coolness 
Select a pipe with a straight stem and a 
Remove the 


aor 


LL 


ovate 
mouthpiece and drill a hole into the stem 
‘and bowl that will take a piece of aluminum 
rod. Have the rod threaded throughout 
its length and tapped at one end to suit the 
mouthpiece. Cut it off short enough to 
allow the mouthpiece to come flush with 
the stem. The smoke will then be forced 
to travel around the thread before it enters 
the mouthpiece—Eowano G. Gernixs. 


Fan Improves Carpet Beater 


“To DRIVE away the dust while beating 
rugs and prevent it from rising in my 
face, I fastened a fan to the handle of the 
carpet beater by 
means of an open 
coll spring about 
3 in. long, made 
from No. i2 gage 
wire. For making 

hole in the 
nde, I used a 
wire nail, the point 
of which was 
hammered toa 
chisel edge so that 
it would not split 
the wood. 

‘The handle of a 
palm-leaf fan was 
tapered attrifle and Sisr* 
notched roughly so Sway 
that it could be 
screwed into the spring far enough to hold 


| firmly.—G. M. Beensowen. 
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Voices Across the Atlantic 


readers of Porvtar Science Motauy 
toleam that much of the preliminary work 
has already been done at Radio Central, 
the gigantic radio station at Riverhead, 
L. 1. This station, when completed, will 
‘be the most powerful in the worl 

will be able to carry on direct commuinica- 
tion with almost all parts of the world. 

Undoubtedly it will be one of the first 
tocstablish continuous transatlantic tele- 
phony. ‘The preliminary work that has 
Already been carried on there has been 
done by two separate corporations in co- 
‘operation with the Radio Corporation of 
‘America. One of these two companies has 
heen experimenting with power vacuum 
tubes of 20 kilowatts output each, and the 
other ‘with tubes of 10 kilowatts, both 
using tubes in parallel to build up the 
desired amount of radiation energy. 

Tam reliably informed that an antenna 
‘energy of 25 kilowatts has already been 
obtained in the antenna syatem at Radio 
Central from the bank of 20 kilowatt tubes 

The Radio “Flivver” 
| ELAYE we got the “tivver of radio” in 
tingle-tube Armstrong super- 
rogenerative circuit? 

“in my opinion we have, and with this 
opinion B. H. Armatrong agrees. He stated 
it specifically when he gave a demonstra- 
tion before the Radio Club of America at 
Columbia University. recently. 

‘At the conclusion of the demonstration, 
Armatrong sald that one of the possible 
developments of the single tube circuit 
would be to have the tube perform the 
functions of regenerator and oscillator, 
and then have a rugged crystal, perma- 
nently fixed, operate as the detector. 

Tn this way a set could be constructed 
with a standard loop aeri 
manently at 360-meter w: 
‘ment, #0 that all the radio fan would have 
to do would be to press x button and turn 
the Toop toward the broadcasting station 

The crystal in thin case eould be car- 
borundum, and it could be permanently 
net, because of the tremendous amount of 
‘energy that would be supplied to it by the 
super-regenerator. A single stage of audio- 
frequency amplification, also permanently 
adjusted, would then ‘give loudspeaking 
results, ‘This idea is perfectly feasible. 


Government Radio 


(Continued from poge 67) 


conditions; and this means high power— 
much higher power than is used at present. 
In Europe it has been demonstrated that 
powers of one kilowatt and upward must 
be used to inaure successful transmission 
over a distance of 100 miles or a little 
more. In this country, 16-watt sets have 
been heard 1000 miles, of course, but this 
is “freak? reception. 

“These are some of the reasons why I 
believe government broadeasting will be 
the only finally successful plan. 

Itis an almost staggering vision of public 
service that Mr. Howell sees as the ultimate 
goal of broadcasting. And if he is elected 
to the Senate this fall, we shall have one 
real radio man in Congress, and one who 


{frankly states that he will put up a fight 


for the great government broadcasting 
system in which he believes. 


nd | 
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Men of the finer type and temperament, who pride 

themselves in their attire, respond naturally to the 

smart style and quality appeal of The Florsheim Shoe 
‘The Florsheim Shoe—Most Styles $10 


DOOKLET "STYLES OF THE TIMES” ON REQUEST 
Look for Name in Shoe 
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You Can Learn to Dance 
In One Evening at Home! 


shame for you not to know how 
to dance when you can learn 40 easily 


1 


Even if you don't know one 
dance step. fron 


et canvery quickly learn to d 
AT) single evening through Archur 
>=/  Mirnys NEW METHOD. 

You can master any dance rig! 


in your own room, without mus 
Sor partner, after a few practice 

Steps. And you can qrove it 
© without expense; Arthur 


Newest’ Murray will teach you to dance 
well or your lemons won't cost’ you one 
single cent. 


Special Free Proof Offer 
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Toy Cycle-Car Is Propelled by 
Unique Elastic Drive 


JRUBBER bands fastened in an unusual 
way are the motive power of this 
eycle-ear. By revolving the left rear 
‘wheel in either direction, one rubber band 
is wound evenly on the axle. The lever 
does not move until the axle is half wound; 


“Thia toy auto runs backward or forward 


| then ie gradually swings around on, ite 
pivot. ‘The toy I made on this principle 
runs 25 ft. 

‘The chassis is a piece of ¢in. thick 
‘wood, 3 by 12% in. The body may be 
either of wood or thin metal. ‘The wheels 
are either metal disks or heavy cardboard 
attached to sections of 1-in. curtain poles. 
‘The axles are of wire. 

‘Two elastic bands about 44 in. wide are 
necessary. The one attached to the axle is 
cut and stretched full length. The equal- 
ner is used double.—DoNaup W. CLARK. 


"TO MAKE whistles that will delight the 
heart of any boy requires but a few 
minutes’ time, a piece of tin, and a pair of 
‘snips or old shears 

fo. 1 gives a very shrill, clear 
note. Cut the tin by the L-shaped pattern 
‘and fold over the lower part on the dotted 
line. Leave about a 1/16-in. space between 
the two leaves. The stem of the L should 


| be curved ao that this end comes to wit 
About 1 in. of the folded part. When the 
| whistle isto be blown, the thumb and fore- 
Finger close the space on each side of the 
circle, forming an air chamber. 

‘Nearly every one is familiar with whistle 
No. 2 on which tunes can be played. A 
| circle of tin is cut and folded over as shown, 

And a nail hole is punched through. ‘The 

double semicircle this formed is beld be- 
| tween the lipe and the tone can be varied 

by preasing the tongue against the folded 
edge. GLEN F, Stine. 


| Crankshaft for Benchstake 


ROM a section 

of an old Ford 
crankshaft, it is 
posible to make 
a useful bench- 
stake for light 


| Be Fama wa 
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{ogial that you will wonder hat no 
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RAILROAD AND STEAMSHIP 
‘COMPANIES 
Used by Manufactures oi 


CARS, AUTOMOBILES, 
‘CARRIAGES 


‘WHITING-ADAMS| 
BRUSHES 
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| 
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Football Shinguards Made from 
Old Automobile Tires 


“THIS idea grew out of an emergency. 
Before a football game a number of 
players were shy of shin protectors and the 
cost of buying them was so great that I 
tried out the possibility of making guards 
from old automobile tires. 

In order to aye them as pliable as pos- 
sible, I cut V-shaped slit ‘apart on 


yous reoecron 


the face of the tire. The straps were made 
of 14-ox. canvas doubled and sewn, al- 
though leather straps would have made an 
‘even better job. Small iron buckles were 
used for fastening the straps. 

‘The knee protectors were cut from an 
inner tube and given an outside covering 
of canvas, which was reinforced with No. 
20 wire stitched around the edge and 
vertically.—Grorce R. AUGER. 


Blowing Up a Football 


EVERY bor who has tried to blow up» 

football or basketball knows the need 

of a special fitting for making the connec- 

tion, A fitting that will serve the purpose 

ean be made in 10 minutes with a file, 
‘Obtain a valve stem from 


part that attaches to the stem of the tube, 


and then fle the 
tame end of the 
stem to the taper- 
ing shape shown 
in the illustration. 
‘The two grooves 
are not absolutely necessary, but help to 
prevent the rubber tube from slipping off 
the valve. 

‘Screw the threaded end into the air- 
pump connection, push the tapered end 
Into the tube of the football bladder and 
then pump. The check valve in the stem 
prevents the air from escaping, and leaves 
both hands free to double over the tube and 
te it. C. MacDonato, 


Bracket Staging for Roof 


Tis rooting bracket i supported on two 

in, pieces. The uprights are 2 in. by 
4 in and fare nailed to the thinner boards 
from underneath; they can alag be toe- 
nailed iff le thought neceseary. ‘The nail 

‘used. are ros 

coated and thelr 
holding “power is 
exceptional. The 
‘om piece may be 
Thy bin. or by 
Ain, The width of 
the complete stag- 
ing i 18 i 

The upper and 
lower ends of the 
Sin, pieces. are 
tacked tothe root. One pair of the brackets 
support the scaffold boards and another 
pat shoul be handy so that hey can be 
| put in place higher up before the frst pair 
E'removed—i PL, 


Attachment made from 


‘Supports roofing scaffold 


Cleared More Than 
$1,500 the First Year! 
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“America’s Oldest Treat” 


THOLCOM® & HOKE MFG. CO, 
Tid Van Buren St, dlonapol, Ind. 
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N STUDYING botany, it is necessary to 

make permanent records of the form of 
various leaves, To do this by means of 
freehand drawing requires considerable 
skill and patience. Prints taken directly 
from the leaves are easier to.make and 
contain more detail. No elaborate appa- 
ratus is necessary, because the printing can 


bbe done with ordinary typewriter carbon 


Paper. 

‘When perfect specimens of the desired 
leaves have been obtained, place one of 

sm on. sheet of paper, resting on some 
soft surface such as a magazine covered 
with a piece of eloth. Next, lay a piece 
Of earbon paper on the leaf, carbon sid 
down. Place another piece of paper over 
it and press down heavily with a gas or 
electric Iron, heated but slightly. Move 
the iron back and forth gently a few times. 
Ina minute o two sufficient ink from the 
‘carbon will have been transferred to the 
leaf so that it ean be used to make a direct 
print 

Now take a good grade of paper or bristol 
board and lay it on the cloth-covered mag- 
azine, Place the leaf in position upside 


[OW to the health 
and independ- 
ence of farmlife, you 
can add the large 
city’smostenviedad- 
vantage —access to 
wholesome, ins} 
ing entertainment. 


‘Within the past. few 
months more than half = 


fone edDance ts. 
{ we, Vaudeville, Speeches, 
‘Sermons.ere,brondcasted 
from central stations in all 
my parts of 

¥]} Without «Magnavox 
Radio witlon oe 

‘ ing, act, ia complete, 
<=] nakes it possible to heat 
Al that i in the aie aa if 
ed by 


down upon the paper and press it down 
with the warm iron. This will transfer a 


‘Arg rao deter wit 
= positive print of the leaf to the paper and 


demonstrate for you, o 
tole tows for descriptive 
Booklet and nome of 


<i. venations.—B. E. 


Making Putty that Will Stick 


PUTTY that is said to stick like glue 

in a nail hole or crack may be made by 
mixing together two or three handfuls of 
plaster of Paris and a little paint, prefer- 
ably of the color to be used on the wood- 
‘work. Knead these up like putty, adding 
more plaster if the mixture is sticky. This 
sets quickly and becomes very hard.—R. L. 
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M) Improvements that set a_ new 
W) standard of motorcycle quality 
ized at lowered 

Il introduce. thou- 
(0 "the greatest 


and prices sta 
figures that 

sinds of new rider 
sport in the world. 


‘This is Harley-Davidson's 1923 an- 
nouncement to Outdoor America. 
In its new models, the Harley- 
Davidson stands out preeminent 
as the finest motorcycle ever pro- 
duced. Yet priced as low as $305. 
for the famous "World's Champion” 
Electric Twin! 


—and 10 Improvements 


New double-acting brake that grips 
like a velvet vise, new rolle-bearing 
driving hub for life-time service, new 
‘shock-absorbing tail lamp bracket, 
hhinged mud guard, silehrome valves 
these area few of the features 
which the old rider will appreciate 
instantly. The new rider will simply 


See your dealer today for a demon- 


stration (or write us for literature). 


Harley-Davidson Motor Co. 
Milwaukee, Wis 
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Ford Panel Switch Permits Quick 
Change of Radio Circuits 
By J. M. Rolston 


(N CHANGING from short to long wave 

reception I make the necessary circuit 
adjustments in my radio set quickly and 
easily by using a Ford panel switch. This 
permits me to use a variocoupler type of 
‘tuner for broadcasting, and various sizes of 
honeycomb coils for the long wave stations. 
‘The accompanying diagram shows how the 
circuits are arranged. 

For the short wave balanced tuner I use 
honeycomb coils Nos. 25, 35, and 50. The 
wiring from the No. 35 coil was removed 


‘A combination long and short wave set 


and wound around a composition tube 
3 in. in outside diameter and 5 in. long, 
which forms the secondary. (This could 
hhave been accomplished more cheaply by 
winding on a corresponding amount of 
magnet wire instead of using that taken 
from a purchased coil.) Inside the tube I 
mounted a No. 25 coil to form the primary 
and a No. 50 coil to form the tickler, the 
connections being made by means of brass 
brushes bearing against collector rings 
‘mounted on the coil shafts. 
‘The hook-up is so arranged that a Ford 
itch button (A, B, and C) is in 
ils; they can 
‘When this tuner is in 
service for broadcasting, no honeycomb 
coils are plugged in the regular honeycomb 
ccoil mounting on the outside of the panel; 
but for long wave reception the balanced 
tuner is cut out by means of the push- 
buttons and the necessary honeycomb 
coils are placed in the outside mountings. 


Depth Gage for Backsaw 


OF,MANY types of depth gues for 
backsaws, one of the most convenient 
and one that Can easily be constructed by 


Adjustable goes prevents cutting too deep 
the home worker from strips of hard wood, 
is that lustrated. 

‘The clamp is slotted to ft over the back 
of the saw. The slot is recessed at two 
places to take 2;-in. square nuts, which do 
not turn but serve as bearings for the two 
thumbscrews. ‘These engage the slotted up- 
Fights, to which is fastened the depth gage 


Proper. 

Not only ean the gage be raised up and 
down instantly, but it can be removed 
when not needed.—Jous M. Prrp. 


Ives Trains 


VERY boy wants an 

Ives Railroad System. 
It will make all other toys 
neglected. 


‘The locomotives run by 
electricity or springs and 
whizz around on minia- 
ture tracks. There are 
stations, switches, sidings, 
tunnels, bridges, crossing 
gates and signal lights 
and a wonderful assort- 
ment of passenger cars, 
freight cars, flat cars, 
lumber cars, oil cars and 
cabooses. A boy can have 
complete railroad system 
that will be the best fun 
in the world. 


Ives Trains are sturdy 
American made toys that 
will last for years, 


Ives Boats, like Ives Trains, 
are miniature copies of 
original models. They are 
built of steel, handsomely 
painted and are operated 
‘by long-running spring 
mechanisms. There are 
wonderful submarines 
that dive, ocean liners, 
freighters, motor boats 
and destroyers. 


Send 10c for Booklet of 
Ives Trains and Boats 


‘THE IVES MANUFACTURING 
Corporation 
223 Holland Ave. 
BRIDGEPORT, CONN. 
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INVENTION and DESIRE 
LEARN HOW TO 


SECURE A PATENT, send for Our Guide Book, HOW TO 


GET A PATENT, sent Free on request 


etc. 
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Send drawing or model for preliminary 

examination of Patent Oftce records J | 

land report as to patentability, 

All Business Given Prompt and 
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WATSON E. COLEMAN, Pateat Lawyer 
G24 F St, Washington, D.C. 
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Attachment for Light Sawing 
‘on a Bench Lathe | 
(Ay USEFUL saw attachment for cutting 
small pieces of metal and fiber on the 
lathe is easly made. Around. bar i 
| turned down to fit into a circular saw, 


rousyaue cv0t 


attachment le made and used 


which is fastened to it with two hexagonal 
nuts, as shown. The table is riveted toa 
| shank and that is held by a setacrew in the 

toolpost. Slots are provided for adjusting 
the guide plate —Frank Hanazia, 


Made $456 in a Month Digging 
Wild Horseradish 
By C. 0. Soots, North Salem, tnd. 


(Submitted in the contest, 
‘Made Money with My Tools! 


AKING a neat little extra income by || 
digging wild horseradiah may hardly 
qualify ‘under the terms of the contest, 


wt 


“How I Made Money with Tools,” espe- 
ally ‘since the tools I used were only a 
spade, grubbing hoe, and hatehet, But 


the idea itself is perhaps novel enough to 
interest readers of POPULAR SCIENCE 
Monty. — My scheme canbe worked 
profitably seven months of the year, al- 
though October proved my banner month. 
Hiring a man to drive me through the 
rural districts in his car, T would stop at 
every house and inquire if there was any 
volunteer (or wild) horseradish in the 
neighborhood that needed to be dug up 
and killed. About one farmer in ten has a 
field partly covered with it and it seems 
that every person knows of a patch if he has 
none on his place. 1 would find the patch 
and then make a deal with the owner, 
Sometimes I would get paid by him for 
digging it; on other occasions I would have 
to pay the owner and then again he would 
say: “Dig it and take it.” ‘The result was 
about the same in the end, for I was sell- 
ing it for eight cents a pound at various 
‘eanning factories, When I found » large 
patch, sometimes a ton in one place, T would 
hire two men to help dig. When three of 
us were digging, we could sack anywhere 
from eleven to fifteen hundred pounds of 
horseradish a di 
never failed yet to make a good 
T have worked at it. 


fan eet the spade back thre of four inches 
from the top of the root, push the spade 
down as far sit will go, then pry up. The 
foot breaks of, but you have the larger 
Dart ‘Cut the green top of with ahatehet, 
Zack the roots without washing them, and 
they are ready for shipment. 
iy best month I dug and sod, with the 
help of one man, 5700 tbe. at eight conta 
pound, or $456 worth. Most ofthe canning 
| factories and commission men will buy the | 
horseradish and are giad to get, | 


October, 1922 
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Printing Box for Photographers 
Works almost Automatically 


By Herbert C. McKay 


RACTICALLY an automatic system of 

printing for the amateur photographer 
is provided by this printing box. Among 
its advantages are an automatic light 
switch, positive contact with even the 
smallest prints without danger of slipping, 
printing surface at a convenient angle, 
easily adjusted masking leaves, and fixed 
registering guide. 

‘The important points of construction are 
lottered for clearness. The contact plung- 
cers may be purchased at any electrical store, 
or old fashioned window bolts may be used. 
For a white light a nitrogen bulb with 
centrated filament is best, If two bulbs 
stead of one large bulb are used, they 
should be placed so that both are the same 
distance from the back board. The most 
important point is to see that the filaments 


WORKSHOP 


fare equally distant from both the front and | 


Dia 


ueram of 
mestruction 


as to give 


would give with a flat printing surface. Any 


other “arrangement will, cause uneven 
‘Mlumination of the prints. 

‘The spiral apring E attaches to a rear 
projection of the pressure board and tends 
to hold it open. A flat spring C operates 
the auxiliary pressure board B, which 
descends and grips the film and paper, 

them correctly registered, while the 
reasure board is still 1 or 2 in, above 
the paper, This allows the fingers to be 
withdrawn without danger of the film and 
paper slipping. 

‘The vertical masking leaf G, made of thin 
metal, slides on the guide F. The hori- 
zontal masking leaf J slides on its guide H. 
At the lower left-hand corner the registering 
guide, which is a sheet metal angle, is set 
‘back 3/16 in. from the printing opening so 
as to make a permanent  16-in. mask. The 
movable leaves are adjusted to fit the par- 
ticular negative in hand, 

‘When the pressure board is up and the 
printing surface exposed, the red Tight is 
on. The film and paper are adjusted on the 
glass over the registering guides and mask- 
ing leaves and held in place while the 
handle of the pressure board is pressed. 
‘When the board is closed, the red lamp is 
automatically turned off, and the white 
light, operated by the plunger switeh in 
front, goes on. The light, diffusing evenly 
through the ground glass M, which makes 
the print, remains on until’ the pressure 
board is raised. 
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SPECIAL OFF PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention.” This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 
Free to Inventors 


Our Illustrated Guide BOOK. 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


‘Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents, 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers an 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


"ee fick of invention is so vast that it is impossible for any one to become an expert 
in all the different classes of invention. Only those skilled in the class to which the 
invention relates are eapable of rendering efficient scrvice. his reason Vietor J. 
Evans & Co, employ a number of patent lawyers and mec experts who have 
been sclected for theie special knowledge and ability in certain lines of invention, 
Each ease is placed in eharge of experts in the classes to which the invention relates, 


THE VALUE OF YOUR PATENT 
Will depend much upon the skill and care with which your ease is prosecuted in the 
United States Patent Office, We spare neither time nor pains to secure the broadest 
possible patents that the inventions will wat ‘That every chse entrusted to us 
Feceives bur best efforts, and that our work skilfully and thor. 
‘ughly is evidenced by the many unsolicited ion that we receive 
fgonstantly from our clients. We will faraish tupon request lists of clients from any 
‘State in the Union for whom we have secured patents, 


‘Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 
Owing to the growth of our business we have established for the benefit of our 
gents Branch Offices n New Work City, Philadephia, Pa. Pitabung, Pag Chicago, 
Francisca, Cal reach offices being located in these large 
together with our Main Office located near the U.S. Patent Office, 
fn Washington, enables us to more promptly handle the business of our clients, par: 
ticularly as the beanch offices are in constant touch with the Main Office and fully 
‘equipped to handle patent business ia all its branches, 
Highest References—Prompt Attention—Reasonable Terms 
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VICTOR J. EVANS & CO.! 
Patent Attorneys 

toot Wesheorts Big. Tei heir Bly. __S44'Enpre Bid. 

‘Chicago Offices, 1114 Tecoma Bldg. San Francisce Offices, Hobart Bldg. 

Main Offices, 760 9th Street, Washington, D.C. 


Gentlemen: Please send me FREE OF CHARGE your books 
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Wirelesss Code Transmitter 
Continued from page 74 


by a tension arrangement to keep the film 
drawn taut. This tension is provided by 


level with the receiving spool, No. 4, Fig. 2 
‘The receiving spool is a ¥sin. brass tube, 
the same width as the film, with brass 
disks for end pieces. The outer one is 
fastened with a thumbscrew. The inner 
one is soldered fast to the other end of the 
tube and is provided with a hole that per- 
mits of ite being forced on the long clock 
spindle that earries the minute hand. 


Carpet Binding Makes the Contacts 


‘The two contact pieces, Nos. 5 and 6, 
Fig. 1 and 2 are pieces of bras bent Into 

ape. They were actually eut from a 
ection of old carpet binding. Number 8 
soldered at one end to an L piece of brass 
that is serewed to the baseboard; No. 6 is 
soldered to a brass hinge of such a length 
that the two pieces, Nos. 5 and 6, will be on 
the same level. This permits No. 6 to be 
moved forward or backward so that the 
‘contact piece No. 12 can be made to engage 
the film. The two rounded edges of Nos. 5 
and 6 will face each other. 

Tt will be seen from Fig. 1, that the film 
fa threaded from the carrier, No. 3, beneath 
the spool marked No. 4 (marked in Fig. 2). 
up between the contact pieces, Nos. 5 and 
6, to spool No. 4, where it is wound. Num- 
ber 7, Fig. 2, ia a metal plug that makes 
contact through the board and when re- 
moved disconnects the receiving part at 
ssuch times us the sending key, No. 1, Fig. 2, 

being used. 

Number 13, Fig. 2, is the winding key. 
Number 11 is the brake to start and stop 
the motor, It is made of !j-in. spring brass 
pivoted about 1 in, from the end. This 
Short end is bent in to make contact with 
‘one of the wheels as the long end is raised or 
lowered. Number 12, Fig. 3, is a 

bbrasa 1 in, wide, bent U st 
Te will slip over the sdge of No. 6. To 
‘one end of it is soldered a piece of flattened 
brass wire, at the free end of w 
pivoted a thin brass wheel about 1 
diameter. It is this wheel that drops into 
the holes in the film as the film is drawn 
under it, thus making contact with No. 5, 
‘The U piece, No. 12, is provided with a set 
serew to hold it in place. 


Alarm Clock Winds the Film 


‘The motor power is supplied by an old 
alarm clock movement, No. 2, Fig. 2. The 
alarm mechanism, balance fork, and escape- 
ment wheel are removed and a fan, No. 
supplied to regulate the speed. This fan 
may be brass or wood: it is geared to the 
wheel that meshes with the eseape pinion, 

‘To make a record on the film, a punch, 
No. 15, Fig. 3, and a spacing wheel, No. 16, 
‘which can be obtained for 10 or 15 cents 
teach, are used. The punch was altered so 
that it makes a rectangular hole, the thick- 
ness of which is equal to the space between 
teeth on the spacing wheel. In recording a 
dash 3 holes are punched together. One 
hole represents a dot. 

Before beginning to punch a length of 
film, the film should be stretched out on = 
board, and by means of the straight edge 


To the Man With an Idea 


fer ant comprehensive, 
fem eal protection and the 
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RICHARD B. OWEN 
Patent Lawyer 
U6 Omen tule, Wa 
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Convert Your Bicycle Into a Motor Cycle 


byusinga Stefley Motor Attach- 
ficat. Simplest machipe on the 
Hite any 
Easily attac 
{send stamp tor circulars: 
'STEFFEY MFG. Co. 
Dept.S, 5025 Brown St, Phila, Pa, 


October, 1922 


‘Type 224—Price $35, 


‘Tuska Regenerative Tuner (Licensed 

under Armstrong Patent No. 1,113 
| 149) Ready for Tube, Phones, and 

Battery, The ideal outfit for expert 

or beginner. Two knobs—one for 
wave length, the other for amplify- 
ing. Wave’ length range 150-650 
meters. ‘Type 224 has stood the teat 
of public trial. 


Dealers write your nearest jobber. 


Send Se for New Tusha Catalog No, 3 


The C. D. Tuska Company 


22 Bartholomew Ave, Hartford, Conn, 
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Wireless Code Transmitter 
uy 


and the spacing wheel, of dots made 
‘as a guide in properly locating the dots and 
dashes. The dry cell, No. 9, Fig. 1, is hels 
in place by 2 wide, flat springs, so that it 
ean be removed. 


Staggered Steps Make Stepladder 
Safe and Easy to Ascend 


“THE aitculty of ascending and descend 
ing a very steep fight of steps such as 
are frequently found in towers, shops, 

rea, and sometimes in houses, is lessened 
by constructing a ladder with two rows of 
narrow steps, as shown in the accompany- 
ing illustration. This accomplishes the 
‘same results as decreasing the rise, without 


‘causing the corresponding interference and 
awkwardness that would result if each of 
| thesteps was carried right acrons the ladder. 
‘With this arrangement, it is eagy to carry. 
objects up and down, even if both hands are 
‘occupied, The idea should, therefore, be 
of particular value in stockrooms.—T. J. T. 


Protector for Draftsman’s Scale 


| CLEARANCE to prevent the gradu 
| \ tions and figures of triangular scale 
| from being worn off by constant friction 
| may be obtained by fastening to each end 


To prevent the graduations wearing off 


‘of the scale a protector of sheet brass about 
1/16 in. thick. 

Shape the pieces with a fine file, taking 
ceare to leave them large enough so that 
they will project about 1/82 in. all around 
when finished. Remove all sharp edges 
and fasten the pieces on with escuteheon 
pins or small screws. ALEXANDER GRABAU. 


SMALL particles of copper produced by the 
sliders of radio tuning coils as they slide 
‘across the wires are liable to accumulate 
until they short circuit the turns. It is a 
‘g00d idea to use a fine brush occasionally 
to rid the coils of particles. 
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Formica Radio 
Panels 


FFORMICA panels and tubes 

for radio sets are the most 
popular and most widely used. 
Makers of the very finest type 
‘of apparatus use Formica in their 
finest sets. 


More Formica is sold over the 
counter by radio dealers than 
‘any other material for insulating 
purposes. Amateurs who keep 
up with times know that it is the 
greatest of all radio insulation. 


It is more handsome in appear- 
ance, more uniform in dielectric 
strength, freer from warping and 
water absorption than any other 
material that is available. 


‘Use Formica for your panels and 
tubes and you have a permanent 
investment in your set—one 
that will not deteriorate and give 
you trouble later. 


Formica is also very widely used 
by manufacturers of motors and 
other electrical appliances. It 
is rapidly replacing fibre for all 
electrical uses, and it is replacing 
hard rubber’ wherever tensile 
strength is a factor. 


Formica is so strong that it is 
gear blanks and other 
applications where 
mechanical strength is impor- 
tant. 


Ask for Formica by name 
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How to Mount the Big Catch of 
the Season | 


By Robert Page Lincoln | 


UTUMN is the time when the big fish 

| 44 bite and when your chances are good 
for catching a prizewinner. When you 
have made the big eatch, mount it, and it 
will be one of your treasured possessions. 

It ig not difficult to skin the small-mouth 
bass (Fig. 1). ‘This is an excellent fish to 
start with, as its skin is very tough. Keep | 
the fish moist by wrapping it in a damp 
| eloth until you are ready to skin it, First, 
| cut along the lateral line from gills to tail, | 

working down gradually and taking care | 
not to disturb the scales (Fig. 2). Keep 

your fingers wet, Sever the tail bone as in 
Fig, 3 and remove the skin entirely, as in 


Fe? fat 


nes 


‘tape tm peeparing the fh 


Fig. 4, leaving the bone of the skull in the 
head akin, as shown, 

Instead of following the old method of 
filling the skin with sawdust, carve a body 
from a solid piece of wood (Fig. 5). You 
will have the fish body to guide you and 
therefore will have little difficulty in 
whittling out the shape. Stretch the skin 
‘over this form and tack it along both edges, 
‘as shown in Fig. 7. ‘The mounted fish 
then be screwed to a panel of golden birch | 
cof other wood, as shown in Fig. 6. Glass 
‘eyes can be obtained from any taxidermis 
and a pin in the fins will keep them up. 

If oll colors are available, the specimen 


‘can readily be touched up where necessary. 
‘These directions, if carefully followed, will 
rive results resembling the work of a pro- 
fessional taxidermist 


Use Wrench for Small Vise 


-AVING to do considerable work on | gag 
soe minute machine parts, and with 


no vise with jaws amall enough to handle 
‘them, [drilled the thumbnut of an ordinary 
monkey - wrench to take a short pin for 
tightening it and 

then clamped 
the head of the 
wrench in my 
large vise. I 
found that the 
improvised vise 
speeded up the 
work to an 
unexpected de- 
gree.—0. SL. 
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| Test Tube Rack Facilitates Small le 
Chemical Experiments 
FOR toy who hats anal chniel st $700 & $800 SHOES 
ie poy ee aaa eee ed A 
chemistry ths tat tobe race vilbefoand | | $4.00 &sa.c0 | ASOMANYSHUESAT $500 & $6.00 
Sock incited Sica 
it has a very simple but | 
t for clamping a test tube 
patron 
straint mepie=e pen 
the rack has a slot that takes a clamp of thin | 
matt When i ead te beats che | 
ict the tnt tube ts plted tthe sts 
Siiche cam tetpnal ets tree ee | 
servee to ull the Soe eae eae soa | 
the same time permits it to be adjusted in 


They are made of the best and finest 
leathers, by skilled shoemalers, all 


3 FoR ors 


Goro” Foe Tats 
‘Top, Ade anid wd stows of the rack 


‘any desired relation tothe ame. ‘The rack 
ti alz_eoskata for holding teat taben'as4 
Six pete to support them when being dried, 
‘The details and dimensions are given 
fully on the accompanying drawing. The 
| trip of metal for the test tube clamp may 
bo of either apring brass or tin, about Ne 
26 gage, $4 in wide, and about 734 tn. long 
before bending. ‘The bend ahould be to'a 
radius of ubow® 8/16 In. 
Ty making @ fow figs oF patterns to 
Awollitate Inying out and boring the parts, | 
‘manual raining elage ean quickly make « | 


Artists and Draftsmen 
Draw In Comfort 


Suficlent number of these tat tube rack to ‘aioe g, 
provide oe for each student in the chemical | 
Inboratorys—Henoe A, SrRtoKua. 4 
| 
Ensily Detached Terminal | =lhat eyes may see bellor and further 


Connection Locks Nut ‘ 


THE terminal connection illustrated is 
suitable for battery or spark plugs, 
ind can quickly be made from sheet brass, 
it will not only hold the end of a wire in 
lace, but will 

yormit ite being meen oaees 
\uickly detached, 
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BRISTOL LOUD SPEAK 


AUDIOPHONE 


Patents Pending Onion Patent Pension 
FOR RADIO RECEPTION AND PHONOGRAPH RECORD REPRODUCTION 
NO BATTERY REQUIRED FOR RADIO USE 
Bell 45-in. Diam. 

NO DISTORTION OF MUSIC OR SPEECH 
Remarkable for its rich, natural and clear 
tone, the Bristol Loud Speaker AUDIO- 
PHONE reproduces songs, instrumental music, 
speeches, announcements witha greater audibility 
than is possible with other radio receivers. 
Bristol Loud Speaker, AUDIOPHONE, complete for radio, 
Bene 


For Phonograph Rec~ 
ord Reproducing 
Audiophone _ phono- 
graph transmitter with 
Control box and horn 
reproduces like original 
in volume and quality 


Price of phi 


MADE AND SOLD BY 
THE BRISTOL COMPANY, WATERBURY, 


orrices 
Detreit, Chienge, St. Lowi San Franciace 


CONN. 
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Waen window and | 
porch screens are taken 


Marking 
Screens 


some way so that they 
can be readily replaced the following season. 
There are a number of good methods for 
accomplishing this. 

‘One way is to punch marks on the top or 
the bottom edge of each screen with a | 
screwdriver or chisel, following a uniform 


system throughout. For instance, the 
windows are numbered from left to right on 
ide of the house, so that a frame 

IIT would mean the screen be- 
longing to the third window on the first 
floor front, the first number representing 
the front of the house, the second the floor, 
and the third the window. To guard 
against any possibility of forgetting the 
combination, it is well to mark some of the 
window frames to correspond and thore 
Imari will readily provide the key forthe 
whole aystem of im: 

Another way is to,make.a.fine line with} 
bright colored ofl 
the top of the 


into which it 8 1g the colors and the 
combination of lines. ‘These marks need 
not be obtrusive, but they will, neverthes, 
fons, make it eaay to replace the nereens 
Still another way ia to tle together 


‘screens for each room and label each bun= 
fie with a stout tag.—L. R, 
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The Only Authentic Book on the Construction and Operation of 


“The Armstrong 
Super -Regenerative Circuit” 


in $2 pages Including 24. photographs and Hook-l'ps 


in simple non-technical radio language. 
ALEE 


This set built by the author George J. Eltz, Jr. E. E. 


E 


Complete Description of Each of the Three Cireuits Invented by 
MAJOR. E. H. ARMSTRONG, E. E. 


How to Change @ Regenerative Circuit fo  Super-Regeneratice Circuit 
Price $1.00 Per Copy Mailed or et yor deel (DO NOT SEND STAMPS) 


RADIO DIRECTORY and PUBLISHING CO, 


45 VESEY STREET (Room 106) NEW YORK CITY 


NOTICE “he eco ion af the AMATEUR, RADIO CALL BOOK. new 


ready. Mailed to you on receipt of $1.00. (Denet send stamps.) 


‘Wan a amall quantity 
of stain is neoded for 
woodwork around the 
house, it ean often be 
made quite satleface 
torily at very small cost with boiled oll, |) 
turpentine, and powdered colors. —' \ittle | 
experimenting will have to be done to yet | 
the exact tint required, but it is possible in 
Chis auayete make an almost unlimited 
range of tints and shades, 

Suppose it in desired to change a light 
oak flower stand to dark oak to match the 
trim of the window near which it is to be 
used. Mix up a little stain composed of 
boiled oil, raw sienna, and raw umber, 


thinned ‘The addition of 
a little b 

has In fact, wit 

three are very cheap, al- 
most “any variety of brown and reddish 


fr may be obtained. 


. 
Covering 
Steampipes 


M. R. 0. 


It 18 not difficult to 
refinish the asbestos 
covering on steampipes 
so that it will be as 


edges 


‘Then cut strips of 6-02. canvas or un- 
bleached muslin a0 that the edges will just 
meet around the pipe, With an uphol- 
tery needle or a darning noedio that has 
been heated and bent and ordinary white 
string sew the edges together. Give the 
covering a good coating of cold water 
Ben? S: RUERL. 


paint. 


October, 1922 
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The Shipshape Home 
Tne task of hanging 
Hanging welipepes cxa be made 
easier If the few 
Wallpaper | that’ are. given below 
are used. 

As a guide for the newly pasted strip, 
stick a common tack or pin at the edge of 
the preceding strip near the bottom. By 
Allowing the thumb of the let hand to serve 

| as.a pivot, the paper will swing into place 
without much trouble. You can then con 
centrate your attention on matching the 
pattern, if that ia necessary. 

‘After the two edges have come together, 
press lightly against the paper with the 
Tight hand; it ean then be smoothed down. 
In this way the paper will not be damaged 
by your efforts to shove it into place or by 
one strip running over another. 

‘Most wrinkles in wallpaper are enused by 
not letting the paste soak sufficiently into 
the paper before itis hung. In the corners 
the ‘paper should be cut, because it. will 
stay fast much better than if itis folded. | 
Do not let the room get too warm until 
the paper is dry. | 

"To make flour paste, mix 2 Ibs, four, 2 | 
4t. cold water, and 1 oz. alum previously 
dissolved in hot water, and add to 
bolting water. Continue bolling unt 
paste fs semi-transparent muciage 

Preparatory to papering itis well to coat 
the walls with glue size, If the walls are in | 
very bad condition, put some brown sugar 
or molasses in the paste. When pasting, 
brush out the paste well at the edges 
of the paper, 

A bed casier will serve ax a roller for 
pressing the soama and a clothesbrush can 
be" used for amoothing out the. paper. 
Tt the woodwork is to. be painted, let 
the repapering wait until after that is 

‘Prep R. Moone. 


Dove - nuxc sash | 
sometimes sticks badly, | 
‘especially just after a 
house has been painted. 
Often a lower sash ean 
bbe opened simply by pulling out the sash 
cords on both sides and letting go of them 
suddenly. This lets the weights drop and 
usually jara the sash loose the first time 
it is tried. —L. W. Fanmuour, Jn, 


Ty seuecring hard- 
ware for the house or 
for pieces of home 
made furniture, it is 
‘well to remember that 
certain finishes and styles of hardware 
harmonize with certain classes of wood- 
work. ‘The effect of even finely designed 
hardware can be spoiled by using it in 
the wrong place, 

“To harmonize with light, natural finished 
woodwork such as eypress, maple, oak, use 
antique brass or copper finish bronze, what 
is known as statuary bronze, dark green, 
or black hardware, Darker woods, such 
fs mahogany, walnut, gumwood and dark 
‘oak, look beat with bronze and dull brass | 
finishes, but they also go well with bright | 
brass finishes, The black and dark green 
finishes can be used with mission or Flem- 
{sh oak, but not with the red colored woods. 
‘The nickel and silver finishes should be re- 
served for use with white and light enam- 
cls, although brass and dull brass can also 
be used effectively with them. Glass knobs 
go well with light fnishes.—E. J. H. 
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the Second 
co Temperature 
21 Ruby and Sapphire Jewels 
25 Year Gold Strata Case 
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enone Fe Di 


Only One Dollar Down, will buy this masterpiece of 
watch manufacture. The balance you are allowed to 
pay in small, easy monthly payments. A 21-Jewel Watch 
— is sold to you at a price much lower than that of 
other high-grade watches. Besides, you have the selec- 
tion of the finest thin model designs and latest styles 
in watch cases. Write for FREE Watch Book and our 
SPECIAL OFFER today. 
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Exide 


BATTERIES 


JF, you are, technically 
inclined, you will be 
much interested in the con- 
struction of the Exide Bat- 
tery designed especially for 
radio. From plates to con- 
nector terminals, each detail 
is the result of experience 
gained in every field by the 
oldest and largest /manu- 
facturers of storage bat- 
teries in the world. 


If you buy a battery on 
reputation, consider these 
facts: Exide was the pioneer 
battery not only in the 
automobile but long before 
the days of automobiles. 
Great industries of all kinds 


- 


How will you choose 
your battery? 


rely on the Exide’s ungrudg- 
ing power. Every time you 
use the Bell telephone an 
Exide Battery sends your 
voice over the wire. Most 
of the government and 
commercial wireless plants 
are Exide-equipped. 


The Exide Radio Battery 
gives uniform filament cur- 
rent for all types of vacuum 
tubes. It is rugged and 
long-lasting. 


You can get an Exide 
Radio Battery at every 
place where radio equip- 
ment is sold and at all 
Exide Service Stations. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 


Oldest and largest manufac 


meres = (sl. 


Select the style you prefer 
but be sure it is a Victrola! 


Look under the lid for the Victor trade- 
the picture and phrase “His Master's 
ce” and the word “Victrola.” To see them 
on a talking-machine is to know the instrument 
is right in every way—art ically, mechanically, 
m ally. The Victrola is the one instrument 
chosen by the greatest artists to bring their in- 
terpretations into the home, and Victor quality 
insures a lifetime of musical satisfaction. 
Victrolas $25 to $1500. New Victor Rec- 
ords demonstrated at all dealers in Victor pro- 
ducts on the Ist of each month. 


Victrola 


Victor Talking Machine Company 


Camden, New Jersey 


